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Abstract
Background: Defence Medical Rehabilitation Centre (DMRC) Headley Court is the 
UK Defence Medical Services’ premier rehabilitation facility and since 2008 it has 
provided the DMS Centre of Excellence for mild traumatic brain injury (MTBI). In 
response to concern over the potential incidence and significance of MTBI in the UK 
armed forces, as well as much media and parliamentary interest in this so-termed 
‘signature injury’, DMRC established a four phase treatment programme for UK 
service members with suspected MTBI. The focus of this thesis is Phase 2 of this 
treatment programme: a psychoeducational intervention for military personnel who 
report persistent symptoms following an MTBI event.
Aims: This thesis aimed to provide empirical evidence regarding the effectiveness of 
the Phase 2 intervention, and to explore patients’ experiences of both MTBI and their 
treatment at DMRC Headley Court.
Methods: The thesis consists of five studies using quantitative and qualitative 
methodologies.
Results: First, a cohort study compared those who had completed the Phase 2 
intervention {n =55) to a control group (M =73) and found that treatment was 
associated with a lower impact of symptoms relating to memory and emotions. 
However, it was also associated with a greater impact of executive functions 
symptoms. Further, the results also showed that a longer delay between MTBI events 
and clinical assessment was related to poorer outcomes following the intervention. 
Second, a qualitative study using semi-structured interviews (#=16) revealed that 
MTBI is experienced as a highly disruptive event, initially characterised by a sense 
of chaos and confusion. Third, a further qualitative analysis (#=16) indicated that the 
Phase 2 intervention is experienced as flexible and tailored, and that it helps to re­
establish order and continuity. Fourth, an experimental design was used to explore 
the effect of the intervention on positive psychological change following MTBI using 
the emotional Stroop task (#=22). The results showed no differences in attentional 
bias between Phase 2 patients and MTBI controls. However, all participants reported 
greater benefit finding over time. Finally, in a second experimental study. Phase 2 
patients were compared to controls in terms of their ability to manage a stress
ii
inducing task (#=23). No group differences in cardiovascular reactivity were 
observed, but the Phase 2 patients reported feeling more stressed generally.
Conclusion: The results suggest that MTBI can generate a sense of chaos and 
confusion. The Phase 2 intervention at DMRC Headley Court helps to reduce 
symptoms relating to memory and emotions and is experienced by service members 
as bringing order and stability into their lives. To conclude, early intervention 
following MTBI shows promise for improving related symptom experience. 
Treatment may need to be longer than 12 weeks to bring about changes in benefit 
finding and stress management.
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Chapter 1 
Literature Review
1. Overview
The purpose of this chapter is to summarise the extant literature on mild traumatic 
brain injury (MTBI), with a particular focus on the modem military setting. It will 
start with a concise statement of the problem, followed by a review of the 
condition’s defining characteristics. Next, the section will turn to look at realms of 
assessment, recovery and treatment before outlining the rehabilitation programme on 
offer at Defence Medical Rehabilitation Centre (DMRC) Headley Court. Four key 
psychological theories, namely the Common-Sense Model of Illness 
Representations, Cognitive Adaptation Theory, the Transactional Model of Stress 
and Coping, and Posttraumatic Growth will then be considered. These have been 
examined in relation to other chronic illnesses, but as yet their use in the context of 
MTBI has been limited. Finally, a plan for the thesis together with a full list of 
research aims will be presented.
1.1 Introduction
Mild traumatic brain injury (MTBI) is a significant public health concern for civilian 
and military populations alike, and has long been recognised as a clinically 
challenging and burdensome issue. The true incidence is estimated to be greater than 
500-600/100, 000 population based on available epidemiologic data, with 70-90% of 
all treated brain injuries classed as mild in severity (Cassidy, Carroll, Peloso, Borg, 
von Holst et al, 2004; Holm, Cassidy, Carroll & Borg, 2005; McCrea, 2008). 
Although in most cases, individuals who experience MTBI are expected to recover 
fully within days to months post-injury (Carroll, Cassidy, Pelso, Borg, von Holst et 
al, 2004; Iverson, 2005; McCrea, 2008), there remains a not too uncommon minority 
who continue to report persistent symptoms beyond the typical recovery period of 
three months (Iverson, 2005; McCrea, 2008). The extent to which these so-termed 
‘post-concussion symptoms’ (PCS) are the result of the original brain trauma remains
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contentious (Carroll et al, 2004; Iverson, 2005; Holm et al, 2005); specifically, 
there has been much debate as to whether enduring symptoms are the outcome of 
organic neurological insult or psychological mechanisms. It is now widely believed 
that a complex interplay of neuropathological and psychogenic factors is responsible 
for the development and maintenance of symptoms in persons who have sustained 
MTBI (e.g. Alexander, 1995; Bohnen & Jolies, 1992; Ryan & Warden, 2003; Wood,
2004).
Although not a new phenomenon, the recent wars in Iraq and Afghanistan have seen 
MTBI re-emerge into the public consciousness. The widespread use of Improvised 
Explosive Devices (lEDs) by insurgent forces, together with considerable 
improvements in protective body armour, have accounted for the increased numbers 
of neck, head and brain injuries seen amongst wounded service personnel from 
related military operations (Jones, 2008; Okie, 2005, Warden, 2006). This high 
prevalence of front-line MTBI in the contemporary conflicts has led to its becoming 
routinely referred to in the US as a ‘signature injury’ of Iraq/Afghanistan (Okie, 
2005; Snell & Halter, 2010; Warden, 2006; Xydakis, Fravell, Nasser, & Casier,
2005). Estimates derived from studies employing post-deployment screening 
measures to assess injury frequency have consistently shown that around 10-20% of 
US troops returned from Iraq and Afghanistan have sustained probable MTBI, with 
reported figures including 12% (Schneiderman, Braver & Kang, 2008), 15% (Hoge, 
McGurk, Thomas, Cox, Engel et al, 2008), 15.8% (Schwab, Ivins, Cramer, Johnson, 
Sluss-Tiller et al, 2007), 18.8% (Pietrzak, Johnson, Goldstein, Malley & Southwick, 
2009), 19.5% (Schell & Marshall, 2008), 20% (Tanielian & Jaycox, 2008) and 
22.8% (Terrio, Brenner, Ivins, Cho, Helmick et al, 2009). By comparison, little has 
been known about the rate of MTBI in the UK Armed Forces until fairly recently, 
although the percentage of UK service personnel returning from Iraq and/or 
Afghanistan with self-reported MTBI is reported to be considerably lower than the 
US at 4.4%, or 9.5% in those with a combat role (Rona, Jones, Fear, Hull, Murphy et 
al, 2012). In the first ever study to report on the incidence of UK combat-related 
TBIs sustained between 2003 and 2011, it was found that of the 478 personnel listed 
on the Joint Theatre Trauma Registry (JTTR) as having incurred a head trauma, 76 
met the criteria for MTBI (Hawley, deBurgh, Thomas, Russell & Mead, 2014).
Given that deployment-related MTBI is more prevalent now than in previous 20^  ^
century conflicts (MacGregor, Dougherty & Galarneau, 2011; Warden, 2006; Zeitzer 
& Brooks, 2008), it has become an important treatment focus within the military 
medical community (French and Parkinson, 2008; Hoge et al, 2008; Warden, 2006), 
as well as the centre of much parliamentary and media attention. Concerns about the 
possible under-reporting of such an injury, and relatedly, the potential existence of a 
cohort of military personnel with unmet clinical needs (Defence Medical Services 
Department [DMSD], 2008), led to a scoping study being initiated back in June 2007 
under the direction of the DMSD. Following the submission of an interim report in 
September 2007 recommending the need for evidence-based interventions. Defence 
Medical Rehabilitation Centre (DMRC) Headley Court accepted responsibility for 
the design and implementation of a specialist rehabilitation programme aimed at 
identifying and treating all UK military personnel whose symptoms could be 
attributable to MTBI. This centralised unit now provides the DMS Centre of 
Excellence for MTBI and is re-enforced by ongoing epidemiological and research 
findings, although the programme itself has not yet been systematically evaluated. 
Despite the fact that operations in Iraq and Afghanistan are scaling down, MTBI 
remains a common neurologic disorder and its consequences continue to be of 
concern to a significant proportion of servicemen and women. Moreover, the military 
experience over the past 10 years has seen a renewed interest in the issues pertaining 
to MTBI within a civilian context, and has helped highlight numerous challenges 
concerning the clinical manifestations and ongoing management of cases faced by 
health practitioners around the world. Thus, it is imperative to make full use of all 
available data and begin to appraise this existing service in an attempt to increase 
overall understanding and as such, better able medical providers to develop and 
deliver optimal treatment approaches that can be of direct benefit at both the micro 
and macro levels.
1.2 Defining (mild) traumatic brain injury
Traumatic brain injury (TBI) is a leading cause of global death and disability 
(Centres for Disease Control and Prevention, 2003; Thurman, Alverson, Dunn, 
Guerrero, & Sniezek, 1999). It is one of two subsets of acquired brain injury (ABI),
and can be broadly categorized into three severity levels: mild, moderate and severe 
(Saatman, Duhaime, Bullock, Maas, Valadka et al, 2008). Of these, mild TBI is by 
far the most common in civilian and military settings; yet it remains comparatively 
poorly understood. The evolving literature on MTBI is vast, spanning decades of 
intensive research effort; however, it is also notably inconsistent, methodologically 
flawed, and a source of much contentious debate (Carroll, Cassidy, Holm, Kraus & 
Coronado, 2004; Iverson, 2005), making any integration of knowledge difficult.
Numerous terms are used synonymously with MTBI throughout the literature, 
including ‘mild head injury’, ‘minor head injury’, ‘mild closed head injury’, ‘mild 
head trauma’, ‘minor head trauma’, ‘mild brain injury’, ‘minor brain injury’ and 
‘concussion’ (Iverson, 2005; Rimel, Giordani, Barth, Boll, & Jane, 1981). Although 
the term ‘concussion’ may be preferred when interacting with patients who have 
sustained very minor TBI in order to avoid reinforcing misconceptions of symptoms 
and/or negative beliefs about recovery patterns (Wood, 2004), the term ‘head injury’ 
can be considered too inclusive in the sense that it often involves damage to other 
structures besides the brain (Kay, Newman, Cavallo, Ezrachi, & Resnick, 1992; 
Thompson, 2008). It is important to realise that not all head injuries result in brain 
injuries, and further, that some brain injuries may transpire in the absence of any 
noticeable head injury (Arciniegas, 2005).
In light of the above, the term ‘mild traumatic brain injury’ (MTBI) is preferred, and 
will be used consistently throughout this thesis as a convention.
1.2.1 Injury characteristics
There is no universally accepted case definition for MTBI (Cassidy et a l , 2004) and 
such disparity has led to significant problems when attempting to synthesise the 
relevant literature (Carroll et al, 2004). Despite this lack of standardised criteria, 
several acute injury characteristics are commonly used in the classification of TBI 
severity.
Glasgow Coma Scale
The Glasgow Coma Scale (GCS, Teasdale & Jennett, 1974) is a universally applied 
scoring system designed to assess a person’s level of consciousness following a TBI. 
It is now widely accepted that patients with a GCS score of 13-15 are graded as mild, 
9-12 as moderate, and 8 or below as severe (Jennett, 1998). Although a reliable and 
practicable tool (when performed in the appropriate manner and context), the GCS 
taxonomy presents with key limitations for a large proportion of MTBI cases. For 
example, the GCS is time-dependent and cannot be used to appraise symptoms 
retrospectively (Ruff & Jurica, 1999). Given that marked improvements may occur 
just hours following the initial trauma, or indeed by arrival time at an emergency 
department, it is essential that the measure be completed as soon as possible 
following injury in order to accurately capture the more acute symptom presentation. 
Furthermore, it is often the case that GCS scores are either unavailable or invalid for 
patients (Arciniegas, 2005; Ruff & Jurica, 1999). This is perhaps more prevalent in 
military operational settings where conditions are not always conducive to an 
immediate and thorough review by medical first responders (Schwab et a l, 2007). 
Thus, if the GCS was the only factor considered when determining TBI severity, or 
indeed if its criteria were so rigorously adhered to, then it is likely a great many 
patients with MTBI would be misdiagnosed or their condition overlooked. Although
most research studies have utilised definitions that incorporate GCS scores (Carroll__
et al , 2004), they have also been inconsistent when applying other criteria, such as 
loss of/alteration in consciousness or post traumatic amnesia (Yeates, 2010).
Loss o f consciousness
Most definitions are now in agreement that a complete loss of consciousness (LOC) 
is not essential for the diagnosis of MTBI (see 1.2.2 for a more detailed review). 
Indeed, several studies have shown that the majority of sports-related injuries (e.g. 
Guskiewicz, Weaver, Padua & Garrett, 2000; Macciocchi, Barth, Alves, Rimel & 
Jane, 1996; McCrea, Guskiewietz, Marshall, Barr, Randolph et al, 2003), as well as 
many of those injuries seen within a medical trauma setting (e.g. Lovell, Iverson, 
Collins, McKeag, & Maroon, 1999; Paniak, MacDonald, Toller-Lobe, Durand, & 
Nagy, 1998) are not associated with a LOC.
Doubts have also been raised regarding the importance of LOC as a predictor of 
outcome following MTBI, particularly during the acute phase of recovery. In a study 
of 195 trauma patients for example, statistical analyses revealed no differences in the 
domains of neuropsychological testing between three groups of positive, negative or 
equivocal LOC at approximately four days post-injury (Iverson, Lovell, & Smith,
2000). Again, in a follow-up study of 383 trauma patients, similar analyses revealed 
no significant differences in neuropsychological test performance within seven days 
of injury between LOC, no LOC or uncertain LOC groups (Lovell et al., 1999). 
These studies add weight to the argument that one should not place too much 
emphasis on LOC when grading the severity of an injury.
Only in circumstances for which a short LOC has been independently witnessed can 
a diagnosis of MTBI be made with any real conviction (Ruff, Iverson, Barth, Bush, 
Broshek et al, 2009). It is important to note that many patients will inaccurately 
report a LOC because they cannot recall events from before, during or after their 
injury incident. Likewise, other patients might appear adamant that they did not 
experience any LOC when in fact they did, but are simply unable to remember it 
(Ruff et al, 2009). It is therefore important that practitioners obtain collateral 
information wherever possible in order to distinguish between a period of post 
traumatic amnesia and genuine LOC.
Post traumatic amnesia
Post traumatic anmesia (PTA) refers to the length of time between initial trauma and 
the resumption of a normal continuous memory process (Russell & Smith, 1961; 
Symonds, 1962). In addition to the memory loss that is typical of amnesia, PTA also 
includes any periods of unconsciousness, confusion and disorientation. It is for this 
reason that some researchers have proposed the term ‘posttraumatic confusional 
state’ as a more appropriate designation for characterising the sub-acute recovery 
phase post-TBI (e.g. Katz, 1992; Stuss, Binns, Carruth, Levine, Brandys et al,
1999). There are two types of amnesia: retrograde, or the inability to recall events 
that occurred directly preceding the brain trauma (Yamell & Lynch, 1970) and 
anterograde, or difficulties in forming new memories after the injury incident (Cantu, 
2001). PTA may encompass both forms, or, as is sometimes the case, retrograde
amnesia is classed as an injury severity marker in its own right (Collins, Iverson, 
Lovell, McKeag, Norwig et al, 2003; Rees, 2003; Ruff et al, 2009). Retrograde 
amnesia has also been labelled a clinical ‘hallmark’ of mild brain injury (Rees,
2003).
PTA is considered the best, or most valuable, measure of TBI severity (Jennet, 1976; 
Teasdale & Jennett, 1974). Many also feel that duration of PTA is a reliable and 
useful predictor of outcome following TBI, particularly in more severe cases (e.g. 
Bishara, Partridge, Godfrey, & Knight, 1992; Brooks, Aughton, Bond, Jones, & 
Rizvi, 1980; Ellenberg, Levin, & Saydjari, 1996; Haslam, Batchelor, Feamside, 
Haslam, Hawkins et al, 1994; Katz & Alexander, 1994; Shores, 1989; Wenden, 
Crawford, Wade, King, & Moss, 1998; Wilson, Teasdale, Hadley, Wiedmann, & 
Lang, 1993). Moreover, PTA has previously been referred to as the ‘gold standard’ 
in relation to outcome prediction post-TBI (McMillan, Jongen, & Greenwood, 1996). 
Although there is less evidence regarding the utility of PTA in determining outcome 
of milder injuries, studies have shown it to be an important predictor of both long­
term (van der Naalt, van Zomeren, Sluiter, & Minderhoud, 1999) and short-term 
(Collins et al, 2003) effects.
The status of PTA (both retrograde and anterograde) can be obtained retrospectively 
at interview, although precise and targeted questions are needed in order to 
accurately determine its presence and duration (Ruff et al, 2009). Severe physical 
pain, emotional trauma, medication and intoxication are all factors that can 
negatively influence recall; however, other pitfalls in the measurement of PTA 
include overestimation (i.e. a failure to consider key information when working to 
construct a timeline of events; Ruff et al, 2009), and underestimation, or mistaking 
so-called ‘islands of memory’ for the end of PTA (Gronwall & Wrightson, 1980). 
Although retrospective assessment is less dependable for shorter durations of PTA 
and/or where there is a longer time-lag between clinical evaluations, it has been 
shown to demonstrate good reliability when a clearly defined protocol is used as part 
of the measurement process (King, Crawford, Wenden, Moss, Wade et al, 1997).
1.2.2 Case definitions
Most recent case definitions combine some or all of the injury severity markers 
described above. The American Congress of Rehabilitation Medicine (ACRM; Mild 
Traumatic Brain Injury Committee, 1993) was the first organisation to proffer a 
consensus definition, and a set of four objective diagnostic criteria using these 
indicators. This ‘ACRM’ definition, reprinted below, has since been used extensively 
within the fields of rehabilitation and neuropsychology (Ruff et al, 2009):
A patient with mild traumatic brain injury is a person who has had a 
traumatically induced physiological disruption of brain function, as 
manifested by at least one of the following:
1. Any period of loss of consciousness;
2. Any loss of memory for events immediately before or after the accident;
3. Any alteration in mental state at the time of the accident (e.g., feeling 
dazed, disoriented, or confused); and
4. Focal neurological deficit(s) that may or may not be transient;
But where the severity of the injury does not exceed the following:
• Loss of consciousness of approximately 30 minutes or less;
• An initial Glasgow Coma Scale (GCS) score of 13-15, measured after 
30 minutes post-injury;
• Post traumatic amnesia (PTA) not greater than 24 hours.
(Mild Traumatic Brain Injury Committee, 1993, p.86).
More than a decade after the ACRM definition was first published, the World Health 
Organisation (WHO) Collaborative Center Task Force on Mild Traumatic Brain 
Injury (Carroll et a l , 2004) completed a critical review of case definitions, as utilised 
in the research studies that constituted their best-evidence synthesis on the 
epidemiology, diagnosis, prognosis and treatment of MTBI. The authors observed 
that a significant degree of variance existed in the definitions provided, and that there 
was little agreement across studies in relation to diagnostic benchmarks. It was 
therefore concluded that the literature would ‘greatly benefit’ from a set of common
criteria (p. 115), and the task force moved forward to advocate an operational 
definition which, as acknowledged, was not only derived from the ACRM definition, 
but also shared similarities with the definition proposed by the US Centers for 
Disease Control and Prevention’s (CDC) MTBI Working Group (Center for Disease 
Control and Prevention, 2003). The WHO (2004) operational definition states that:
MTBI is an acute brain injury resulting from mechanical energy to the head
from external physical forces. Operational criteria for clinical identification
include:
i) One or more of the following:
1. Confusion or disorientation;
2. Loss of consciousness for 30 minutes or less;
3. Post-traumatic amnesia (PTA) for less than 24 hours; and/or
4. Other transient neurological abnormalities such as focal signs, seizure, 
and intracranial lesion not requiring surgery;
(ii) A Glasgow Coma Scale (GCS) score of 13-15 after 30 minutes post­
injury, or later upon presentation for healthcare.
In addition, these manifestations of MTBI must not be due to drugs, alcohol, 
medications, caused by other injuries or treatment for other injuries (e.g. systemic 
injuries, facial injuries or intubation), caused by other problems (e.g. psychological 
trauma, language barrier or coexisting medical conditions) or caused by penetrating 
cranio-cerebral injury (Carroll et al, 2004).
Although both definitions emphasise the same specific diagnostic criteria, there are 
several notable differences. For example, the word ‘dazed’ is excluded from the 
WHO definition, leaving only ‘confusion’ and ‘disorientation’ (Carroll et a l, 2004, 
pg. 115) as descriptors for this diagnostic criterion. No justification was provided by 
the task force in their 2004 paper for making the omission; however, Ruff et al 
(2009) suggest that the change may be valid if the expression refers to an emotional
reaction (e.g. shock) rather than a biomechanically induced state. This is supported 
by the argument that being dazed, together with ‘seeing stars’ can be attributed to an 
acute stress response, as well as to MTBI (Bryant, 2008). Further, the WHO 
definition allows for the diagnostic use of a GCS score assessed by health 
professionals at the earliest opportunity. Even though the task force concur with the 
ACRM definition that a GCS score should ideally be measured just after 30 minutes 
post-injury, they also recognise the practical issue of being able to evaluate patients 
at a medical treatment facility within the specified time-frame (Carroll et al, 2004).
Interestingly, as noted by McFarlane, Saccone, Clark and Rosenfeld (2011), the most 
recent and widely-used definitions for MTBI all share the same weakness in that 
they fail to identify the lower bounds of their criteria. It is apparent for example, that 
a PTA duration of less than 24 hours would be classed as MTBI, and that should it 
persist beyond this period then the injury would in fact be re-classified as a moderate 
TBI (i.e. these definitions allow for the distinction between mild and progressively 
more severe cases). However, it is not clear what level of severity, if indeed any, 
would be assigned to an injury that incurred only a few seconds of altered mental 
status, particularly if the GCS score was also measured at 15; thus indicating a 
normal level of functioning (Teasdale & Jennett, 1976). This failure to not make 
explicit the minimum consideration for confusion/disorientation significantly 
increases the likelihood of reporting-errors (MacFarlane et al, 2011). Similarly, little 
guidance exists regarding how MTBI might be distinguished from non-TBI sources 
of related symptomatology (Menon, Schwab, Wright & Maas, 2010). This is 
especially pertinent when considering the high reported numbers of blast-related 
MTBI in service members returning from warfare (Ling, Bandak, Armonda, Grant & 
Ecklund, 2008).
In 2006, the US Defense Veterans and Brain Injury Center (DVBIC) Working Group 
endorsed the following definition of MTBI:
Mild TBI in military operational settings is defined as an injury to the brain 
resulting from an external force and/or acceleration/deceleration mechanism 
from an event such as a blast, fall, direct impact, or motor vehicle accident 
which causes an alteration in mental status typically resulting in the 
temporally related onset of symptoms such as: headache, nausea, vomiting,
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dizziness/balance problems, fatigue, insomnia/sleep disturbances, drowsiness, 
sensitivity to light/ noise, blurred vision, difficulty remembering, and/or 
difficulty concentrating (DVBIC, 2006, p. 2).
Adapted from existing civilian-based definitions including: ACRM (2003); CDC 
(2003); the National Athletic Trainers’ Association Position Statement on 
Management of Sport-Related Concussion (Guskiewicz, Bruce, Cantu, Ferrara, Kelly 
et al, 2004); the Prague Sports Concussion Guidelines (McCrory, Johnston, 
Meeuwisse, Aubry, Cantu et al, 2005); and WHO (2004), focal differences are 
apparent in the addition of selected combat-related injury mechanisms (i.e. ‘blast’) 
together with a comprehensive list of TBI-related symptoms (DVBIC, 2006). This 
definition has since been adopted by the Canadian Armed Forces (Garber, 2008) and 
further extended by the US Department of Veteran Affairs and Department of 
Defense (VA/DoD, 2009).
Given that the WHO (2004) operational definition for MTBI is the one utilised by 
DMRC Headley Court, as well as the wider UK Department of Defence (DMSD, 
2008), this is the definition that will be adhered to throughout the remainder of this 
thesis.
1.2.3 Causes of mild traumatic brain injury
Falls, and motor-vehicle collisions or trauma are the two major causes of MTBI 
(Bazarian, McClung, Shah, Cheng, Flesher et al, 2005; Cassidy et al, 2004).
Sporting and recreational activities, including: American football, fighting sports 
(e.g. boxing), ice hockey, leisure activities (e.g. horse-riding), Nordic sports (e.g. 
skiing) and rugby are also a common mechanism of injury, although more incidence 
studies are needed in this area (Cassidy et al, 2004). In general, the evidence 
suggests that males are around twice as likely as females to sustain MTBI (Cassidy et 
al, 2004; Langlois, Rutland-Brown, & Thomas, 2004), and that the risk is highest in 
teenagers and young adults (Cassidy et a l , 2004). Military personnel serving in the 
Middle East also represent a vulnerable population due to the increase in exposure to 
blast-injuries caused by lEDs, rocket-propelled grenades (RPGs), landmines.
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mortars, artillery, booby traps and aerial bombs (Elder, 2010; Scott, Vanderploeg, 
Belanger, & Scholten, 2005).
1.2.4 Blast-related mild traumatic brain injury
An infrequent mechanism of injury in civilian life, MTBI as a consequence of blast 
exposure has been of increasing concern to those militaries engaged in the recent 
conflicts. Such concern stems not only from the fact that there is greater use of lEDs 
as the weapon of choice for insurgents in Iraq and Afghanistan, but also the 
recognition that many of these injuries can go undetected due to the comparative 
subtlety of symptom manifestation (Warden, 2006). Blast attacks are now by far the 
most common cause of combat-related TBI, and closed brain injuries tend to 
outnumber the penetrating cases on account of recent technological advances in 
helmets and body armour (Okie, 2005). In a descriptive analysis of over 400 patients 
seen at the Walter Reed Army Medical Center (WRAMC) between January 2003 
and April 2005, 68% of injuries were due to blasts, and 89% of these represented 
closed TBI. Mild TBI accounted for 44% of the total sample (Warden, Ryan, 
Helmick, Schwab, French et al, 2005). Similarly, in a case series of 377 personnel 
medically evacuated to a combat hospital in Camp Bastion for mandatory 
concussion evaluation, all but 22 of the injuries that met the criteria for MTBI were 
due to blasts (Kennedy, Evans, Chee, Moore, Barth, et al, 2012). Even among non­
hospitalised samples, the incidence of blast-related MTBI is still high. In a large 
study of a US Army Brigade Combat Team (n = 3973) returning to Fort Carson 
following a year-long deployment to Iraq, blast was the most frequently reported 
mechanism of injury, at 88% (Terrio et al, 2009).
According to DePalma, Burris, Champion and Hodgson (2005), the effects of blasts 
can be categorised as follows:
1) Primary blast-injury -  occurs as a direct result of barotrauma, or wave- 
induced changes in atmospheric pressure;
2) Secondary blast-injury - caused by objects (namely fragmentation) that are 
propelled by the explosive blast. Secondary injuries often involve some 
degree of penetrating trauma which is a leading cause of mortality/morbidity;
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3) Tertiary blast-injury -  results from individuals themselves being put in 
motion by the blast wind and then striking fixed objects such as the ground, 
or the roof of a vehicle. Tertiary injuries can also result from the structural 
collapse and fragmentation of buildings (e.g. crush injuries, entrapment, blunt 
trauma, or penetrating wounds).
4) Quaternary blast-injury -  may refer to bums (either chemical or thermal), 
toxic inhalation, asphyxiation (e.g. carbon-monoxide), radiation exposure, 
inhalation of coal/asbestos (dust), and any other miscellaneous named injuries 
that are not included in the first three classes.
Acute blast exposure can cause damage to multiple bodily systems or organs, 
recently described as ‘polytrauma’ (Brenner, Vanderploeg, & Terrio, 2009). 
Examples of those systems most frequently affected include: respiratory (e.g. blast- 
lung, pulmonary contusion, pneumothorax, haemothorax), auditory (e.g. tympanic 
membrane mpture), eye/face (e.g. perforated globe), digestive (e.g. ruptured liver, 
spleen, kidney), the central nervous system (e.g. open/closed brain injury, spinal cord 
injury), and extremity (e.g. fractures, traumatic amputation; DePalma et al, 2005). 
Owing to the nature of blast explosions in a combat environment, most casualties 
tend to experience either secondary or tertiary blast-injuries with some additional 
contribution from the primary blast wave itself (Warden, 2006). Although 
improvements in body armour have increased the survival rate of soldiers from 
contemporary warfare in terms of protecting the torso against penetrating injuries 
(e.g. shrapnel and ballistic projectiles), such equipment cannot prevent the types of 
brain injuries produced by primary blasts (Bogdanova & Verfaellie, 2012; Okie,
2005).
There is much debate as to whether exposure to pure blast energy alone is enough to 
cause brain damage in the absence of any direct blow to the head, or indeed other 
associated injuries. At present there is only limited scientific evidence regarding the 
vulnerability of the human brain to primary blast forces, and thus it remains a highly 
contested yet active topic of investigation (Bell, 2008; Taber, Warden, & Hurley,
2006). What data do exist in support of this hypothesis are predominantly derived 
from animal studies; however, the literature remains contradictory due to the
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diversity of experimental models and animals used in clinical trials (see Cemak and 
Nobel-Haeusslein, 2010 for an overview of the pathobiology relating to blast- 
induced neurotrauma). The possibility that primary blast effects are sufficient in 
causing detriment to the brain has raised concern that some military personnel might 
be experiencing undiagnosed MTBI as a consequence of blast exposure (DMSD, 
2008; DVBIC, 2006).
There has been significant interest in the relationship between blast exposure and 
subsequent alterations in brain function since World War I, when the term ‘shell 
shock’ was used to depict those individuals that had survived an explosive detonation 
with no apparent physical head trauma, but who after regaining 
awareness/consciousness reported symptoms such as headache, dizziness, noise 
hypersensitivity and tremors (Jones, Fear, & Wessely, 2007). Originally formulated 
as an organic condition, diagnosis became increasingly difficult and ever more 
controversial with the recognition that many shell-shocked soldiers had not in fact 
been in proximity of a blast, yet presented with identical symptoms to those that had 
(Jones et al, 2007). The etiology of shell shock was disputed between a physical 
cause and an emotional cause into the start of World War II, when British authorities 
banned the use of the term in order to prevent a secondary epidemic (Elder &
Cristian, 2009). In spite of this provision, servicemen exposed to blasts continued to 
exhibit a variety of common symptoms or characteristics, which were subsequently 
and collectively referred to as the ‘postconcussion syndrome’ (see section 1.2.6). 
Even today the relationship between brain injury and persistent symptoms remains, 
at best, unclear. Certainly the clinical presentation is complicated by a significant 
overlap between symptoms that may be reported following MTBI and well- 
recognised psychiatric conditions such as post-traumatic stress disorder (PTSD) and 
depression (Hoge et al, 2008). A large telephone survey conducted by the RAND 
Corporation for example found that of 1, 965 service members deployed to Iraq or 
Afghanistan as part of Operation Iraqi Freedom/Operation Enduring Freedom, 18.5% 
met the criteria for PTSD or depression, and approximately a third reported comorbid 
TBI and mental health issues (Tanielian & Jaycox, 2008). Unlike the experience of 
MTBI in most civilian settings, front-line service members are at a heightened risk of 
exposure to events that are both physically and emotionally traumatic in nature.
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making any causal attribution for enduring symptoms difficult (Lew, Vanderploeg, 
Moore, Schwab, Friedman et al, 2008).
Although several studies have reported on the sequelae of blast-related MTBI in 
post-deployment military personnel, often symptoms are measured months to years 
following the injury event (e.g. Hoge et al, 2008; Ivins, Kane, & Schwab, 2009; 
Sayer, Chiros, Sigford, Scott, Clothier, Pickett et al, 2008; Terrio et al, 2009, Wilk, 
Thomas, McGurk, Riviere, Castro et al, 2010). Each of these papers offers valuable 
insight into persistent postconcussive symptoms and the long-term effects of such an 
injury; however, they also suffer from a number of important limitations including: a 
reliance on retrospective self-report data (thereby increasing the potential for 
inaccurate recall), sampling bias, and an inability to obtain detail on injury severity 
markers from medical records/databases. Furthermore, few studies have directly 
compared blast and non-blast injuries. In what appears to be the only paper to have 
evaluated symptoms of probable brain trauma within the acute (72 hours) phase of 
deployment-related injury, Luethcke and colleagues found that little difference 
existed between cases of blast and non-blast MTBI in terms of neurocognitive 
performance (as measured by a computerised test battery) and psychological 
symptoms. Initial symptomatic differences were apparent in that non-blast MTBI 
was associated with a greater frequency of LOG, prolonged duration of LOG and an 
immediate experience of various somatic complaints (compared to blast MTBI, 
which was more commonly associated with auditory impairment); however, many of 
these differences had disappeared upon arrival at an in-theatre combat support 
hospital (Luethcke, Bryan, Morrow, & Isler, 2011). Other studies comparing blast- 
related versus non-blast-related mechanisms of MTBI have also reported a distinct 
lack of significant group differences across all neuropsychological test measures 
administered, with one paper also controlling for the influence of psychological 
distress (Belanger, Kretzmer, Yoash-Gantz, Pickett, & Tupler, 2009; Lange,
Pancholi, Brickell, Sakura, Bhagwat et al, 2012). These findings together provide 
little supportive evidence to indicate that blast exposure results in poorer cognitive or 
psychological outcome than other blunt force trauma mechanisms.
At present, very little is known about the cumulative effects of repeated exposure to 
blasts. Given the nature of the recent conflicts, there is the potential for a large
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number of soldiers to sustain multiple MTBIs over one, or several tours of combat 
duty. Many of these experiences may go unmonitored if an individual does not also 
sustain injuries that require medical evacuation from the warzone (Hoge, 2010). A 
failure to recognise service members who are impaired as the result of MTBI may 
have serious operational consequences. The fact that recurrent brain injury may 
prolong the course of recovery makes it all the more important a factor to investigate. 
Much of the work on cumulative MTBI is derived from the sports concussion 
literature, and will be further discussed in section 1.4.3.2. There is also a related 
concern that multiple blast exposures, with no associated alteration in consciousness, 
may have an additive effect in producing abnormalities in the brain. The evidence for 
this however is currently lacking, and may serve only to create an unnecessary 
degree of anxiety (French & Parkinson, 2008).
1.2.5 Pathophysiology
A key limitation of the available literature is the dearth of quality information 
regarding pathophysiology of MTBI in general, and blast-related injury explicitly. 
The lack of knowledge pertaining to functional (as opposed to structural) 
physiological deficits has previously been recognised, and a need for further research 
into understanding the mechanisms responsible for associated 
neurological/cardiovascular disturbances expressed (McCrory, Meeuwisse, Johnston, 
Dvorak, Aubry et al, 2009). Greater understanding of the underlying factors 
affecting recovery is essential for the continued evolution of adequate clinical 
management and rehabilitation guidelines.
MTBI results in transient pathological changes best conceptualised as a complex 
neurometabolic cascade (Giza & Hovda, 2004). These pathophysiologic events, set 
in motion by the initial biomechanical insult to the brain, are thought to include ionic 
shifts, abnormal energy (glucose) metabolism, diminished cerebral blood flow, and 
impaired neurotransmission (Iverson, 2005; McCrea, Iverson, McAllister, Hammeke, 
Powell, et al, 2009). The fact that most physical and neurocognitive deficits 
typically resolve in a matter of weeks suggests that these postconcussive sequelae are 
based on temporary neuronal dysfunction rather than absolute cell destruction (Giza 
& Hovda, 2001). Indeed, for the vast majority of affected cells, there appears to be a
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reversible series of metabolic processes (Giza & Hovda, 2001; Iverson 2005;
Iverson, Lange, Gaetz, & Zasler, 2007) and as such, most injured cells look to 
recover normal cellular function (McCrea et al, 2009). Although under certain 
circumstances (i.e. secondary axotomy) a few cells might degenerate and die, most 
individuals who sustain MTBI will find that their brain undergoes a dynamic 
restoration process, eventually resulting in a return to regular or pre-injury neuronal 
functioning (Iverson, 2005).
In addition to acute neurobehavioral abnormalities, alterations in cerebral physiology 
can be associated with a period of postconcussion vulnerability (Giza & Hovda,
2001). If a second brain injury was to occur whilst cells are in this state of 
susceptibility (that is, before symptoms from the initial trauma have fully abated), 
they may be irrevocably damaged by catastrophic swelling (Signoretti, Lazzarino, 
Tavazzi, & Vagnozzi, 2011). This peculiar condition forms the basic 
pathophysiology of ‘second impact syndrome’; an extremely rare, but often fatal 
event (Bey & Ostick, 2009).
Secondary and tertiary blast injuries to the brain are thought to involve comparable 
pathophysiology to that of civilian mechanical (i.e. non-blast) injuries (Warden,
2006). Conversely, the pathobiology of primary blast-injuries remains entirely 
distinctive. Animal studies have confirmed that blast forces are capable of exerting 
devastating neuronal effects (Bhattacharjee, 2008); however, these are dependent on 
factors such as the intensity and proximity of blast exposure, as well as 
characteristics of the blast-wave itself (Cemak & Noble-Haeusslein 2010; Cemak, 
Wang, Jiang, Bian, & Savic, 2001; Taber et al, 2006). Two potential mechanisms by 
which blast-related TBI may occur are: (1) the blast wave can directly interact with 
the head as it passes through the skull and cause acceleration and/or rotation of the 
head; and (2) kinetic energy is transferred from the blast wave to the central nervous 
system via large blood vessels in the chest and abdomen. Such intricate mechanisms 
result in a surge of cerebral, systemic and local responses (Cemak & Noble- 
Haeusslein, 2010).
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1.2.6 Post concussion symptoms
The constellation of somatic (physical), cognitive, and behavioural or emotional 
(psychological) changes frequently reported following MTBI are collectively known 
as post concussion (or postconcussive) symptoms (Brenner et al, 2009; Ryan & 
Warden, 2003), and whilst they have a tendency to be wide-ranging and non-specific, 
commonly reported problems include: headache, dizziness, fatigue, memory 
problems, irritability, noise sensitivity, anxiety, and depression (Alexander, 1995; 
Gouvier, Cubic, Jones, Brantley & Cutlip, 1992; Wilier & Leddy, 2006). PCS are not 
however unique to MTBI, as such symptoms have also been found to occur 
following both moderate and severe head trauma (McAllister & Arciniegas, 2002; 
Ryan & Warden, 2003); in persons suffering other health conditions such as chronic 
pain (Gasquoine, 2000; Iverson & McCracken, 1997; Smith-Seemiller, Fow, Kant, & 
Franzen, 2003); and in otherwise ‘normal’ populations where there is no apparent 
history of brain injury (Gouvier, Uddo-Crane, & Brown, 1988; Iverson & Lange, 
2003; Kashluba, Paniak, Blake, Reynolds, Toller-Lobe et al, 2004; Mittenberg, 
DiGiulio, Perrin, Bass, 1992).
Although best evidence indicates good recovery and rapid symptom resolution (i.e. 
within three months) for the majority of MTBI cases (Carroll et al, 2004), there 
remains a small proportion of individuals (less than 5%) who experience poor 
outcomes; continuing to present with chronic, often highly disruptive complaints 
(Iverson, 2005; McCrea, 2008). Numerous studies have shown that for some of this 
‘miserable minority’ (Ruff, Camenzuli, & Mueller 1996), symptoms can persist for 
up to a year or more post-injury (Alves, Macciocchi, & Barth, 1993; Bohnen, Van 
Zutphen, Twijnstra, Wijnen, Bongers et al, 1994; Deb, Lyons, & Koutzoukis, 1998; 
Hartlage, Durant-Wilson, & Patch, 2001; Rutherford, Merrett, & McDonald 1979); 
however, there have also been reports of symptom presentation more than decade 
following the original trauma (Binder, 1986; Rutherford, 1989; Vanderploeg, Curtiss, 
Luis, & Salazar, 2007). When a cluster of symptoms is unrelenting in nature, it is 
often referred to as persistent PCS (PPCS), post concussion (otherwise 
postconcussive) syndrome (PCS), or postconcussional disorder (PCD). Whether 
symptoms do in fact constitute a ‘syndrome’ however is the subject of much dispute, 
on the basis that they do not appear linked by any common underlying mechanism
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(Arcinegas, 2005; McAllister & Arciniegas, 2002). Further, the various symptoms 
also appear to evidence different recovery trajectories, and thus require multiple 
treatment approaches and considerations. With reference in the literature to a 
‘permanent’ symptom experience (King & Kirwilliam, 2011), it is evident from a 
temporal perspective at least that MTBI is not always experienced as ‘mild’.
The etiology for persistent PCS has yet to be wholly established. Opinion remains 
divided as to whether ongoing complaints are best attributed to solely neurogenic or 
psychogenic origins, although both standpoints can be labelled as reductionist. Most 
experts now believe that prolonged symptoms result from an array of pre- (e.g. 
history of psychiatric disorders), peri- (e.g. mechanism of injury) and post- (e.g. 
compensation-seeking) injury factors, and several studies have verified that a 
multitude of issues are associated with poor outcome in adults three months after 
MTBI (e.g. Kashluba, Paniak, & Casey, 2008; Ponsford, Willmott, Rothwell, 
Cameron, Kelly et al, 2000). There is little uncertainty that neurophysiological 
anomalies are responsible for those symptoms that are evident immediately post­
injury in patients (Iverson, 2005); however, a range of pre-existing or co-morbid 
psychological problems is likely the predominant cause of any long-term disruption. 
Indeed, such emotional difficulties have been shown to be important moderators of 
persistent postconcussive sequelae (Fann, Katon, Uomoto, & Esselman, 1995; King, 
1996; Luis, Vanderploeg, & Curtis, 2003). Interestingly, Ruff et al (1996) emphasise 
a cumulative model of persistent symptomatology wherein difficulties with physical, 
emotional, cognitive, psychosocial, vocational, financial, and recreational 
functioning are seen as stressors that interact with various pre-morbid factors 
(including personality) to result in higher levels of functional disability. It should be 
noted that although this model highlights the intricacies involved with attempts to 
understand PPCS, it does remain (largely) conceptual.
1.3 Further clinical evaluation of mild traumatic brain injury
The initial diagnosis of MTBI is most accurately determined on the basis of acute 
injury characteristics (see 1.2.1). Where this information is not available, or is 
deemed somewhat insufficient, a number of alternative methods may be used to
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identify past injury, as well as provide some indication as to its severity and 
consequences. As will be seen however, these are not without their limitations.
1.3.1 Neuroimaging techniques
Most individuals with MTBI evidence normal clinical neuroimaging results 
(Belanger, Vanderploeg, Curtiss, & Warden, 2007; Iverson, Lange, Waljas, 
Liimatainen, Dastidar, et al, 2012; McAllister, Sparling, Flashman, & Say kin, 2001; 
Rees, 2003). For example, in a comprehensive review of diagnostic procedures 
published by the WHO Collaborating Centre Task Force, Borg and colleagues report 
that approximately 5% of patients with a CCS score of 15, and 30% of patients with 
a CCS score of 13 show intracranial abnormalities on computed tomography (CT) 
scans. Further, only 1% of all treated cases require neurosurgical intervention (Borg, 
Holm, Cassidy, Peloso, Carroll et al, 2004). Those who do present with visible 
structural brain damage, yet have all other injury severity markers in the mild range, 
are said to have sustained a ‘complicated’ MTBI (Williams, Levin, & Lisenberg,
1990). Lvidence regarding outcome in patients with these injuries is mixed. 
Typically, patients with complicated MTBIs perform worse on neuropsychological 
test batteries in the acute period following injury compared to those who have 
sustained uncomplicated injuries (e.g. Borgaro, Prigatano, Kwasnica, & Rexer, 2003; 
Iverson, 2006; Iverson, Franzen, & Lovell, 1999; Iverson, Franzen, Lovell, & Smith, 
1998; Lange, Iverson, & Franzen, 2009). Lven so, a recent small-scale prospective 
study found no differences between complicated versus uncomplicated MTBI groups 
on neurocognitive test performance when measured 3-4 weeks post-injury, although 
patients with complicated brain injuries did take longer to return to work (Iverson et 
al, 2012). Similarly, other studies have reported that complicated MTBI is 
associated with poorer long-term functional outcomes (e.g. Temkin, Machamer, & 
Dikmen, 2003; van der Naalt, Hew, Van Zomeren, Sluiter, & Minderhoud, 1999; 
Williams et al, 1990). Again however, contrasting data have been provided. For 
example, one set of researchers found that patients with CT abnormalities were no 
more likely to meet the criteria for PCD at three months after injury than those with 
negative scan results (McCauley, Boake, Levin, Contant, & Song, 2001), and another 
paper reporting on a sample of US military personnel following mild to moderate
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TBI suggested that overall within the first six months post-injury, there were few 
discernible differences in neuropsychological outcome as considered using a 
combination of neurocognitive test measures and the Personality Assessment 
Inventory (PAI; Lange, Brickell, French, Merritt, Bhagwat et a l, 2012).
Various neuroimaging modalities can assist in the identification of structural 
neuropathology. Structural imaging techniques, including CT, Magnetic Resonance 
Imaging (MRI) and Diffuse Tensor Imaging (DTI), are generally used to visualise 
primary brain injury; or injury that occurs at the moment of impact as a direct result 
of contact or inertial forces (e.g. traumatic axonal injury, contusions, haematomas; 
Metting, Rodiger, De Keyser, & van der Naalt, 2007). Conversely, functional 
imaging techniques such as Single Photon Emission Computed Tomography 
(SPECT), Positron Emission Tomography (PET), and functional MRI (fMRI) are 
usually employed to help visualise secondary brain trauma, which develops hours 
after impact as a consequence of the primary injury (Metting et al, 2007). CT is 
currently the preferred modality in the acute phase of TBI, and is clinically 
advantageous in the sense that it is cost-effective, widely available, and a relatively 
swift procedure to administer (Voiler, Auff, Schnider, & Aichner, 2001). It is 
important to stress however that the absence of neurological abnormalities on a CT 
scan does not necessarily preclude the existence of structural brain damage. MRI, by 
comparison, is most frequently used during the follow-up stages to predict outcomes 
for patients and explain concomitant PCS (Metting et al, 2007). Nevertheless, it is 
now considered to be more precise than CT in detecting traumatic axonal injury 
(TAI) and intracranial lesions (Mittl, Grossman, Hiehle, Hurst, Kauder et a l, 1994; 
van der Naalt et al, 1999; Yokota, Kurokawa, Otsuka, Kobayashi, & Nakazawa,
1991).
DTI, a comparatively recent MRI application, is one of the more experimental 
imaging techniques still in the preliminary stages of development (Belanger et a l , 
2007). A number of civilian-based studies have demonstrated the increased 
sensitivity of DTI to axonal injury in MTBI patients (both acute and chronic, e.g. 
Arfanakis, Haughton, Carew, Rogers, Dempsey et al, 2002; Inglese, Makani, 
Johnson, Cohen, Silver, et al, 2005; Kraus, Susmaras, Caughlin, Walker, Sweeney et 
al, 2007; Rutgers, Toulgoat, Cazejust, Fillard, Lasjaunias, et al, 2008); TAI being a
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major brain abnormality that is often associated with normal (or negative) 
conventional scan results in this population. Anomalies consistent with TAI have 
also been detected using DTI measures in service members with blast-related mild 
brain injuries (Davenport, Lim, Armstrong, & Sponheim, 2011; MacDonald,
Johnson, Cooper, Nelson, Werner, et al, 2011), although Levin and colleagues found 
no differences in the integrity of white matter microstructure between chronic blast- 
related TBI patients and controls (Levin, Wilde, Troyanskaya, Peterson, Scheibel, et 
al, 2010). Of note however, MTBI cases were not separated from moderate TBI 
cases in this study. On the whole, findings suggest that more advanced neuroimaging 
procedures such as DTI are capable of quantifying the smaller, more subtle brain 
alterations that are characteristic of MTBI. Given that changes have been observed at 
both the early and late time points following injury, such sophisticated methods may, 
with further refinement, be used not only as a future diagnostic tool but also as an 
early indicator of expected recovery.
1.3.2 Neuropsychological testing
When used in conjunction with a structured clinical interview, neuropsychological 
testing can help facilitate diagnosis (Katz & Deluca, 1992; Kosaka, 2006). The utility 
of such an assessment lies in its ability to obtain a more objective evaluation of 
reported cognitive deficits (Rees, 2003), and thus it serves to foster an understanding 
of the true nature and severity of otherwise subjective complaints (Kosaka, 2006).
Neuropsychological assessments are particularly relevant in those cases where 
traditional neuroimaging techniques have failed to identify any explicit signs of brain 
damage (MacFarlane et al, 2011). Areas of cognitive function typically affected by 
MTBI include: memory, attention, concentration, executive functioning, and 
information processing speed (Arciniegas & Silver, 2006; Carroll et a l, 2004; 
Frencham, Fox, & Maybery, 2005). Test results can however be compromised by a 
series of demographic, pre-existing, co-morbid, and injury-related factors (Rees,
2003; Ruff et al, 2009). For example, there is considerable overlap in the 
neuropsychological deficits associated with both MTBI and PTSD (e.g. attention, 
memory, executive functioning); therefore creating difficulties for the cognitive 
assessment of post-deployment military personnel (Vasterling, Verfaellie, &
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Sullivan, 2009). Further, the potential exists for individuals to deliberately 
manipulate their test results, although methods for detecting fabrication (such as the 
Test of Memory Malingering; Tombaugh, 1996) do exist. Nonetheless, there is added 
value in the sense that neuropsychological testing can be used to assist with treatment 
and rehabilitation planning (Kosaka, 2006). Katz and Deluca (1992) suggest that 
consecutive assessments are particularly beneficial for documenting key strengths 
and weaknesses, monitoring development, and guiding rehabilitation efforts.
1.3.3 Structured clinical interview
Many individuals who sustain MTBI do not seek immediate attention (Wilier & 
Leddy, 2006). In fact, an estimated 25% of people with mild to moderate brain 
injuries do not seek any form of medical care, and a further 14% are treated at their 
doctor’s offices or in outpatient clinics as opposed to being either hospitalised or 
attending an emergency department (Sosin, Sniezek, & Thurman, 1996). Moreover, 
the majority of MTBI patients are not evaluated by a neuropsychologist until weeks 
or even months following their injury events, making the condition much more of a 
challenge to diagnose (Ruff et al, 2009). It is because of such delays that a positive 
diagnosis of mild TBI is often based on patient self-report measures (preferably in 
conjunction with a thorough physical examination and a review of any collaborative 
evidence). Indeed, patient self-report, as elicited by way of a structured or in-depth 
clinical interview, is currently the ‘gold standard’ for determining prior TBI 
(Corrigan & Bogner, 2007).
When conducting an evaluation of those individuals presenting with possible PCS, 
clinicians are strongly recommended to obtain detailed information regarding the 
mechanism of injury; presence of loss or alteration of consciousness; any gaps in 
memory (amnesia) relating directly to the MTBI event; immediate symptom 
manifestation; and a history of problems attributed to the accident (VA/DoD, 2009). 
Given, however, that the probability for misreporting the injury event is quite high, 
in part due to the retrospective nature of assessment, a degree of caution should be 
inferred when interpreting the available data (Silver, McAllister, & Arciniegas,
2009).
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1.3.4 Symptom questionnaires
The Rivermead Post Concussion Symptoms Questionnaire (RPQ; King, Crawford, 
Wenden, Moss, & Wade, 1995) is possibly the most widely used measure of PCS 
severity, cited in over 40 papers to date (Potter, Leigh, Wade, & Fleminger, 2006). 
Patients are asked to rate, on a scale of 0 to 4, the extent to which 16 of the most 
commonly reported symptoms following MTBI are more of a problem now 
compared with at baseline (i.e. before the injury incident). Kashluba, Paniak and 
Casey (2008) are among those who advocate the use of symptom severity as a 
method for classifying persistent sequelae after MTBI; on the basis that it allows for 
the detection of those experiencing a greater impact on functioning as a result of their 
symptoms. They argue that change in symptom level provides a more exacting 
measurement of adverse clinical outcomes.
Other examples of instruments developed to evaluate PCS include: checklists 
reporting the presence or absence of symptoms (e.g. Rimel et al, 1981; Rutherford, 
Merrett, & McDonald, 1977; Rutherford et al, 1979); checklists reporting the 
absolute or relative increase in symptoms post-trauma (e.g. Bohnen, Jolies, & 
Twijnstra, 1992; Gouvier et al, 1992); and numerical self-report ratings 
corresponding to the degree to which symptoms encroach upon everyday life (e.g. 
Crawford, Wenden, & Wade, 1996; Englander, Hall, Stimpson, & Chaffin, 1992). 
Oddy and colleagues were the first to devise a formal symptom checklist (37 items), 
used in the collection of data on patients with severe closed head injury (the 
Postconcussion Checklist [PCL]; Oddy, Oddy, Humphrey, Uttley, 1978).
Factor analyses of some of these self-report measures, including the RPQ, have 
generally suggested that three factors of PCS (cognitive, somatic and emotional) can 
be derived (e.g. Cicerone & Kalmar, 1995; Herrmann, Rapoport, Rajaram, Chan,
Kiss et al, 2009; Lundin, De Boussard, Edman, & Borg, 2006; Piland, Motl, Ferrara, 
& Peterson, 2003; Potter et al, 2006). This reflects the range of symptoms featured 
in the diagnostic criteria set for the Postconcussional Syndrome in ICD-10 (WHO,
1992), and the research criteria for Postconcussional Disorder in the Diagnostic and 
Statistical Manual of Mental Disorders -  4^  ^Edition and Text Revision (DSM-IV & 
DSM-IV-TR; American Psychological Association [APA], 1994; APA, 2000).
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Using PCS symptom report to define outcome after MTBI does, however, pose some 
inherent problems. Firstly, base rates for commonly reported difficulties (e.g. fatigue, 
word-finding difficulties) are high in the general or uninjured populations (Chan, 
2001; Garden & Sullivan, 2010; Powell, 2008). Secondly, research has shown that 
MTBI patients are more likely to endorse a greater number of symptoms when 
completing a structured post-concussion checklist than during an open-ended clinical 
interview (Iverson, Brooks, Ashton, & Lange, 2010). Thirdly, and consistent with the 
‘good old days’ bias, several studies have shown that individuals with MTBI tend to 
report more current than past symptoms, thereby overestimating their levels of pre­
injury functioning (Gunstad & Suhr, 2001, 2004; Iverson, Lange, Brooks, & 
Rennison, 2010). This response bias can exert a dramatic effect on subjective 
symptom report. Together these examples highlight the importance of taking a more 
critical approach to the clinical assessment of individuals who have sustained a 
remote MTBI, ensuring that all factors which may or may not be causally related to 
persistent problems are acknowledged, and their relative contributions addressed 
(Iverson et al, 2010).
1.3.5 Post-deployment screening
In 2006, the US Department of Defense implemented aggressive screening measures 
to ensure that all service members with deployment-related TBI were identified 
(Meyer, Marion, Coronel, & Jaffee, 2010). Of all the cases captured by military TBI 
surveillance, approximately 90% have been classified as mild. The Military Acute 
Concussion Evaluation (MACE; DVBIC, 2009) is one such screening tool used for 
MTBI. Updated in 2012, the MACE takes less than 10 minutes to administer and 
should be completed as soon as is practicable following the traumatic event (i.e. 
during initial evaluation). As well as collecting a history of the injury incident (e.g. 
description, early symptoms), the MACE also involves a brief neurological exam and 
measures four domains of cognitive functioning, including: orientation, immediate 
memory, concentration, and delayed recall (Marshall, Holland, Meyer, Martin, 
Wilmore et al, 2012). Most available screening tools are based on the MACE 
questionnaire (DMSD, 2008), although it has been shown to lack validity when
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administered more than 12 hours after the injury event (Coldren, Kelly, Parish, 
Dretsch, & Russell, 2010).
The Post-Deployment Health Assessment (PDHA) is another method of identifying 
current health concerns, employed by the US DoD. It is a mandatory questionnaire 
that features a four-item TBI screen as part of a more comprehensive wellbeing 
check, and should be completed by personnel within 30 days of returning from 
theatre (Meyer, Ivins, Doncevic, Lew, Trudel et al, 2011). Individuals who screen 
positive on this instrument (that is, provide full affirmative responses) are referred 
onwards for a more in-depth examination by a team of medical providers (Carlson, 
Nelson, Orazem, Nugent, Cifu et al, 2010; McFarlane et al, 2011). Approximately 
20% of OIF/OEF returnees answer ‘yes’ to all four queries, indicating a probable 
deployment-related TBI and PPCS (Lew, Otis, Tun, Kerns, Clark et al, 2009).
A recent study by Terrio and colleagues found that, of the four questions included on 
the VA’s brief screening tool, the first two items showed an improved sensitivity to 
clinician-diagnosed deployment-related TBI (Terrio, Nelson, Betthauser, Harwood,
& Brenner, 2011). Likewise, a study involving five veteran medical centres and one 
veteran outpatient clinic also found the first two questions to be the most salient 
(Donnelly, Donnelly, Dunnam, Warner, Kittleson et al, 2011). Although deemed to 
be a reliable and valid measure with good diagnostic accuracy (Donnelly et a l ,
2011), the fact that two of the items perform less well by comparison would suggest 
that further investigation into screening and assessment procedures is required. Other 
examples of TBI screening tools have included the Brief Traumatic Brain Injury 
Screen (BTBIS; Schwab et al, 2007), and the Warrior Administered Retrospective 
Casualty Assessment Tool (WARC AT; Terrio et al, 2009).
Warden (2006) suggests that screening is integral to the identification of service 
members who have sustained a TBI, particularly if the injury is in danger of being 
overshadowed by multiple other traumas. In line with this, the WRAMC routinely 
screens all military personnel that have been medically evacuated, and who are 
known to have been injured by potential TBI mechanisms. Similarly, here in the UK, 
all individuals admitted to DMRC Headley Court are screened for signs of brain 
injury (DMSD, 2008). However, Hoge, Goldberg and Castro (2009) argue that post­
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deployment health initiatives are at risk of causing unintended iatrogenic 
consequences, on the basis that prolonged symptoms are misattributed to MTBI in 
the absence of any causal relationship. Moreover, the authors state that any 
attribution of non-specific symptoms to MTBI is subjective, given that practitioners 
are working to an ‘inadequate’ definition that lacks criteria for time course and 
impairment (p. 1588). Although false positives can, and often do occur as a result of 
mass screening procedures, it is important to realise that the focus is not on 
diagnosis. Rather, the aim of TBI screening is to pinpoint symptomatic veterans who 
may have suffered a historic brain injury, and who therefore require further clinical 
evaluation (Sigford, Cifu, & Vanderploeg, 2009).
1.4 Outcome after mild traumatie brain injury
1.4.1 General prognosis
In 2004, Carroll et al published an extensive review of the literature on prognosis 
after MTBI. A total of 120 studies constituted their best-evidence synthesis in this 
area, 66 of which related specifically to an adult population. The authors concluded 
that self-perceived symptoms are transient and self-limiting in most, largely 
resolving within the first few weeks post-injury. Only a minority of cases are 
expected to endure complaints beyond a 12 month period. A recent update on these 
findings, as conducted by the International Collaboration on MTBI Prognosis 
(ICoMP), is in support of this (Cassidy, Cancelliere, Carroll, Cote, Hincapie, et al., 
2014).
Where symptoms do persist, other factors such as age, gender, lack of social support, 
pre-existing psychiatric problems, substance abuse, associated physical injuries, prior 
history of TBI, compensation/litigation, and co-morbid mental health issues have 
been cited as predictors of delayed recovery (see 1.4.3 for further discussion). More 
confirmatory studies are needed however to determine the exact role of these factors 
in long-term disability after MTBI.
Unfortunately, the evidence relating to outcome for mild brain injury in adults is 
somewhat clouded by a series of methodological flaws. Among these include: poor
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consideration of other determinants, such as pain, medications or emotional distress; 
an ineffectual use of appropriate control groups; and a high susceptibility to recall or 
reporting bias. Nevertheless, there is general agreement across studies that the 
majority of individuals who sustain uncomplicated MTBI will experience a good 
recovery with few residual deficits (Carroll et al, 2004; Iverson, 2005).
1.4.2 Neuropsychological outcome
Over the last two decades, a number of systematic and meta-analytic reviews have 
been published on neuropsychological outcomes in MTBI (Belanger, Curtiss, 
Demery, Lebowitz, & Vanderploeg, 2005; Binder, Rohling, & Larrabee, 1997; 
Carroll et al, 2004; Frencham, et al, 2005; Rohling, Binder, Demakis, Larrabee, 
Ploetz et a/., 2011; Schretlen & Shapiro, 2003; Zakzanis, Leach, & Kaplan, 1999). 
Taken together, the findings indicate that whilst there may be a (small) demonstrable 
effect of MTBI in the initial few weeks following trauma, any mild cognitive 
impairment is typically resolved within the first 90 days. This supports much of the 
previous literature on MTBI suggesting that most cases will exhibit full 
neurobehavioural recovery by one to three months post-injury (e.g. Dikmen, 
McLean, & Tempkin, 1986; Gentilini, Nichelli, Schoenhuber, Bortolotti, Tonelli, et 
al, 1985; Gronwall & Wrightson, 1974; Levin, Mattis, Ruff, Eisenberg, Marshall et 
al, 1987; Macciocchi et al, 1996; Ponsford, 2000).
It is worth mentioning, however, that meta-analyses in this field have been criticised 
for not adequately considering how variables such as: the mechanism of injury; the 
diagnostic criteria used; the nature of neuropsychological assessment tools; and 
whether symptomatic patients are considered a separate comparison group, all of 
which contribute to the significant heterogeneity of included studies, might limit the 
conclusions that can be drawn from overall effect sizes (Pertab, James, & Bigler, 
2009). Conversely, Carroll et al (2004) suggest that since the evidence featured in 
their narrative review paper was based on a variety of study designs, used a selection 
of MTBI populations, and involved comparisons with both injured and non-injured 
control groups, the data can be deemed both ‘consistent’ and ‘persuasive’ (p. 88). 
Issues with non-uniformity aside, a common consensus remains that for the majority
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of individuals who sustain MTBI, cognitive difficulties will not persist more than 
three months following injury.
1.4.3 Selected risk factors for poor outcome
The reason as to why some people have slow or incomplete recovery following 
MTBI remains controversial. A diverse set of factors have been identified as 
potential influences; however, there is little consistency in the literature regarding 
which of these are further examined. Although those who demonstrate persistent 
symptoms more than a year following the initial trauma are relatively small in 
number, they also represent a clinically significant and challenging minority (Wood, 
2004). Further high-quality research is needed on predictors of delayed recovery in 
order to allow for the more effective targeting of treatment interventions and 
resources. Some of the more commonly reported risk factors for poor outcome after 
MTBI are detailed below, and have been grouped into the following categories: 
demographic, pre-injury, injury-related, and post-injury.
1.4.3.1 Demographic factors
Gender
There is conflicting evidence regarding the association of gender with outcome after 
MTBI. Several studies, including two large prospective cohort designs, have 
demonstrated that female gender is a predictor of persistent PCS/PCD development 
following injury (e.g. Bazarian, Blyth, Mookerjee, He, & McDermott, 2010; 
Bazarian, Wong, Harris, Leahey, Mookerjee, et al, 1999; Dischinger, Ryb, Gabriel, 
Kufera, & Aumen, 2009; Kraus, Hsu, Schaffer, Vaca, Ayers et al, 2009; McCauley, 
Boake, Levin, Contant, & Song, 2001; McCauley, Boake, Pedroza, Brown, Levin et 
al, 2008; Meares, Shores, Taylor, Batchelor, Bryant, et al, 2008; Ponsford et al, 
2000); although of note, the longest follow-up period reported by any these papers is 
six months (majority three months or less). Females also appear to have a higher 
incidence of depression post-trauma (Fenton, McClelland, Montgomery, MacFlynn, 
& Rutherford, 1993), and have been shown to experience a greater quantity of 
adverse effects (both subjective and objective) from sports-related concussion
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(Broshek, Kaushik, Freeman, Erlanger, Webbe, et al, 2005). With regard to longer- 
term outcome, a recently published cohort study found gender differences when 
measured three years following injury; 50% of women who had attended an 
emergency department in Sweden met the ICD-10 definition of post-concussion 
syndrome compared with just 30% of the men sampled (Styrke, Sojka, Bjornstig, 
Bylund, & Stalnacke, 2013).
Conversely, Stulemeijer, van der Werf, Borm, and Vos (2008), who followed a 
sample of 201 MTBI patients consecutively admitted to a medical centre in The 
Netherlands, reported no association between gender and outcomes (including return 
to work) at six months post-injury. This supports the finding of an earlier 
longitudinal study conducted by Nolin and Heroux (2006) that sex was not related to 
vocational status at three year follow-up. Whether gender is a risk factor for chronic 
impairment after MTBI therefore remains inconclusive.
Aside from being limited, much of the extant research may also be biased in view of 
confounding factors influencing outcome, such as differences in the way men and 
women report illnesses and symptoms, or differences in the nature of their injuries 
sustained. Where this is the case, further work is needed to determine the true 
relation of patient gender to outcome following MTBI (Farace & Alves, 2000).
Previous research has shown that older age may be related to adverse outcome 
following MTBI (e.g. Fenton et al, 1993; Jacobs, Beems, Stulemeijer, van Vugt, van 
der Vliet et al, 2010; Mosenthal, Livingstone, Lavery, Knudson, Lee, Morabito et 
al, 2004; van der Naalt, 2001). Similarly, a UK study conducted by Thornhill, 
Teasdale, Murray, McEwen, Roy et al (2000) identified age of over 40 years as being 
a significant predictor of functional disability (e.g. reduced work capacity) at 12 
months post-injury. However, there are a number of prospective cohort studies that 
do not support an effect of age on recovery from MTBI (Hou, Moss-Morris, Peveler, 
Mogg, Bradley et al, 2012; Ingebrigtsen, Waterloo, Marup-Jensen, & Romner, 1998; 
Kashluba et al, 2008; Lundin et al, 2006; McCauley et al, 2001; Nolin & Heroux, 
2006; Ponsford et al, 2000; Stulemeijer et al, 2008).
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Marital status
There is a considerable degree of variability in the literature concerning marital 
status and social support as predictors of long-term complaints after MTBI. Ponsford 
et al (2000) for example found that being single (i.e. not married) was significantly 
associated with ongoing symptom report in 24% of their original ED sample (84 
adults with MTBI) when measured three months post-injury. Moreover, marital 
status was the only factor to reach a statistically significant difference between this 
so-termed ‘problem’ sub-group and the remaining MTBI cases. Contrary to this, 
Cassidy, Carroll, Cote, Holm, and Nygren (2004) demonstrated that being married 
was independently associated with delayed recovery from traffic-related MTBI in a 
large sample {n = 479) of injury insurance claimants. However, this analysis 
excluded cases that did not file for compensation, as well as cases that had been 
injured by non-contact forces (e.g. acceleration/deceleration). Several papers have 
identified limited social support as being an important predictor of enduring 
symptomatology post-MTBI (e.g. Luis et al, 2003; McCauley et a l, 2001).
Other studies have reported no apparent relationship between marital status/social 
support and outcome following mild brain injury. In a longitudinal study examining 
the role of risk factors associated with persistent complaints after MTBI (as 
identified by the WHO Task Force; Carroll et al, 2004), Kashluba and colleagues 
(2008) found that marital status was unrelated to symptom severity ratings at three 
month follow-up. This strengthens the result of an earlier small-scale cross-sectional 
study that level of social support had no significant relationship to outcome after 
injury (Mooney, Speed, & Sheppard, 2005); although it is uncertain quite how the 
authors defined social support in this paper.
Such inconsistency across studies therefore makes it difficult to draw any firm 
conclusions regarding the relative contributions of marital status and social support 
to outcome following MTBI.
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Education
Most studies have reported that education is not significantly related to symptom 
persistence after MTBI (e.g. Hou et al, 2012; Kashluba et al, 2008; McCauley et 
al, 2001; Ponsford et al, 2000; Sigurdardottir, Andelic, Roe, Jerstad, & Schanke, 
2009). Counter to this, Stulmeijer et al (2008) found that a higher level of formal 
education was independently associated with a favourable outcome post-injury, 
particularly in reference to a full return to work. This discrepancy may be partly 
explained by the fact that education was considered a categorical variable in this 
study (i.e. low, medium high), as opposed to a continuous, or quantitative, measure 
(i.e. years of).
1.4.3.2 Pre-injury factors
History o f prior brain injury
As mentioned in 1.2.4, much of the research exploring the cumulative effects of 
multiple MTBIs comes from the sports concussion literature. Numerous papers have 
been published demonstrating that a history of recurrent brain trauma can result in 
negative recovery consequences for athletes (e.g. Collins, Grindel, Lovell, Dede, 
Moser, Phalin, et al, 1999; Collins, Lovell, Iverson, Cantu, Maroon et al, 2002; 
Guskiewicz, McCrea, Marshall, Cantu, Randolph et al, 2003; Iverson, Echemendia, 
Lamarre, Brooks, & Gaetz, 2012; Iverson, Gaetz, Lovell, & Collins, 2004; Moser, 
Schatz, & Jordan, 2005; Slobounov, Slobounov, Sebastianelli, Cao, & Newell,
2007), and further, several studies have shown that electrophysiological procedures 
can detect lingering brain damage in sportspersons months to years following their 
most recent injury events (e.g. De Beaumont, Brisson, Lassonde, & Jolicoeur, 2007; 
Gaetz, Goodman, & Weinberg, 2000; Theriault, De Beaumont, Gosselin, Filipinni, & 
Lassonde, 2009).
Other studies, however, have reported no significant effects of either one or two 
previous MTBIs on neuropsychological test performance (Iverson, Brooks, Lovell, & 
Collins, 2006; Macciocchi et al, 1996). A recent meta-analysis concluded that whilst 
the overall effect of repetitive MTBI on cognitive functioning was indeed small {d =
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0.06), follow-up analyses also showed that a history of multiple injury episodes was 
associated with worse performance on measures of executive functioning and 
delayed memory (Belanger, Spiegal, & Vanderploeg, 2010).
Such inconsistency in the literature may be partially attributable to methodological 
differences across studies. For example, some studies employ a cross-sectional 
design, whereas others have utilised a prospective methodology. In addition, sample 
sizes can be seen to range from less than 20 participants, to nearly 3000.
Evidence relating to the cumulative effects of MTBI is also mixed outside of the 
field of sports medicine. To illustrate, Ponsford et al (2000) reported that a prior 
history of brain injury was one of several factors associated with subjective symptom 
report on the Post Concussion Syndrome Checklist (PCSC; Gouvier et al, 1992) 
three months following recruitment to the study. Given that their sample comprised a 
variety of injury mechanisms, including sports-related trauma (e.g. motor vehicle 
accidents, falls, assaults); this increases the generalizability of their results. In 
contrast to this, Mooney and colleagues (2005) found that there was no significant 
relationship between MTBI history and outcome in their sample of 67 outpatients, 
although the authors postulate that this may have been due to the ‘mild nature’ of the 
injuries sustained (p. 979). Finally, in a recent cross-sectional study of active duty 
military personnel {n = 448), Miller, Ivins and Schwab (2013) demonstrated that 
there was a higher prevalence of PCS in the acute post-injury period (i.e. within the 
first three months) among soldiers with at least two previous MTBIs, than in those 
who reported only a single lifetime incident. The fact that no significant differences 
were observed between MTBI sub-groups injured more than three months prior to 
testing would suggest that the effects of multiple MTBI may diminish over time.
To summarise therefore, in spite of the limitations connected to this body of research, 
there is accumulating evidence that some individuals with a catalogue of (previous) 
MTBI will experience residual impairment following subsequent mild trauma.
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History o f emotional difficulties
A range of studies have investigated the role of pre-existing psychological status in 
predicting outcome from MTBI, and those that assess participants within the first 
three months of injury appear fairly consistent in their results. For example, Meares 
et al (2008) reported that the likelihood of being diagnosed with acute PCS (an 
average of 4.9 days post-trauma) significantly increased with at least one prior 
affective or anxiety disorder in a combined group of MTBI patients and trauma 
controls. In a follow-up study by the same researchers, it was further revealed that a 
pre-morbid affective or anxiety disorder was a significant predictor of PCS caseness 
at the three month assessment point (Meares, Shores, Taylor, Batchelor, Bryant, et 
al, 2011). It was therefore concluded that this factor can be identified as an early 
marker of the PCS, irrespective of MTBI. Other papers have also reported an 
association between prolonged symptom complaints and a history of mental health 
problems (including more life stressors) when measured three months on from 
participants’ MTBI experiences (e.g. Kashluba et al, 2008; Ponsford et al, 2000; 
Ponsford, Cameron, Fitzgerald, Grant, Mikocka-Walus et al, 2012).
Interestingly, where participants have been evaluated longer than three months after 
their MTBI, no significant relationship between pre-morbid emotional issues and 
outcome has typically been found. For example. Cicerone and Kalmar (1997) 
reported no difference in subjective symptom report between patients with and 
without a history of depression when seen a minimum of three months post-injury. 
Similarly, Mooney and colleagues (2005) found no relation of pre-injury depression, 
anxiety, or mental health concerns to post-injury disability in their study of 67 
outpatients referred, on average, 15 months following industrial trauma. Further, 
Stulmeijer et al (2008) demonstrated that a history of self-reported psychological 
treatment (and/or current medication use) was unable to predict outcomes six months 
after MTBI. In what may currently be the only paper to defy this trend, Luis, 
Vanderploeg, and Curtiss (2003) found that early psychiatric difficulties (e.g. 
anxiety, depression, psychosis) were an important moderator of PPCS in a sample of 
community dwelling male veterans, some but not all of whom had sustained previous 
MTBI. For the 3957 participants included in this investigation, traumatic events 
occurred approximately eight years prior to assessment. It is important to note,
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however, that pre-injury internalising problems were determined retrospectively in 
this study, and therefore the data were prone to inaccuracies.
Based on the available evidence, it would seem that individuals with a history of 
psychological disturbances are vulnerable to the development of PCS. To what 
extent this factor contributes to the maintenance of post-MTBI symptomatology has 
yet to be determined.
Personality
According to Kay et al (1992), there are several ways in which personality might 
influence outcome from MTBI. The first is through individual differences in the 
initial response to symptoms; for example, some people magnify deficits, whereas 
others tend to minimise them. The second is through vulnerable personality styles. 
The authors propose that being either insecure, highly dependent or an over-achiever 
could place individuals at greater risk of a socially impaired response to lingering 
problems. Thirdly, the emotional significance of the traumatic event (e.g. feeling 
unprotected) may influence recovery after injury. To date, reasonably few studies 
have examined the potential impact of pre-morbid personality factors on chronic 
symptomatology after MTBI, although their clinical application has been 
qualitatively discussed in the literature (Ruff et al, 1996).
In one paper, 129 participants that had been diagnosed with MTBI and subsequent 
PCD were selected from an archive of clinical outpatients and assessed using a 
combination of clinical interview, neuropsychological evaluation, and psycho­
diagnostic testing. The sample comprised both litigating and non-litigating patients. 
The authors found that a combination of Axis I (e.g. anxiety, major depression) and 
Axis II (e.g. narcissistic, compulsive) psychopathology was associated with an 
increased number of pre- and post-morbid emotional issues for this sub-group; 
though there may be some doubt as to the validity of the psycho-diagnostic tool used, 
given that it was not normed for the assessment of individuals with brain injury 
(Evered, Ruff, Baldo, & Isomura, 2003).
In a previous study, Greiffenstein and Baker (2001) compared pre- and post-accident 
psychological test profiles for 23 injury claimants, and found that post-traumatic
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psychological difficulties reflected existing personality characteristics, rather than the 
effects of the physical injury sustained. More recently, Garden, Sullivan and Lange 
(2010) reported a significant positive relationship between scales on the Million 
Clinical Multiaxial Inventory III (including: dependant, sadistic, negativistic), and 
self-reported PCS in a sample of healthy controls.
Whilst somewhat tempered by the paucity of research regarding this prognostic 
indicator, together these initial results provide support for the hypothesis that pre- 
morbid personality traits may influence symptom expression following MTBI.
1.4.3.3 Injury-related faetors
Mechanism o f injury
There are inconsistent reports regarding a possible association between injury 
mechanism and recovery after MTBI. In the civilian literature for example, several 
studies have found that being involved in a motor vehicle collision places individuals 
at greater risk for suffering long-term sequelae post-trauma (e.g. McCauley et al, 
2001; Ponsford et al, 2000); however, other papers have failed to identify any 
significant relationships (e.g. Ingebrigsten et al, 1998; Stulmeijer et al, 2008).
Aecording to some military investigators, there is a lack of association between 
mechanism of injury (blast-related or otherwise) and PCS reporting in US service 
members with a history of MTBI (e.g. Belanger, Proctor-Weber, Kretzmer, Kim, 
French et a/., 2011; Lange, Brickell, French, Ivins, Bhagwat et a/., 2013; Lippa, 
Pastorek, Benge, & Thornton, 2010; Wilk et al, 2010). Contrary to this, Belanger 
and colleagues found that blast-induced MTBI was related to an increased number of 
symptom complaints in their sample of 225 combat personnel returning from Iraq or 
Afghanistan (Belanger, Kretzmer, Vanderploeg, & French, 2010).
Severity o f injury
Numerous studies have demonstrated that injury severity markers (including: GCS 
score, presence/absence of LOG, duration of LOC/PTA) are not significantly 
associated with outcome following MTBI (e.g. Hou et al, 2012; Ingebrigsten et al,
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1998; Karzmark, Hall, & Englander, 1995; Kashluba et al, 2008; Mooney et al, 
2005; Nolin & Heroux, 2006; Ponsford et al, 2000; Snell, Siegert, Hay-Smith, & 
Surgenor, 2011; Stulemeijer et al, 2008). Of interest, one paper even reported that a 
shorter length of PTA (i.e. a less grievous injury) was an important predictor for the 
severity of PCS at one year post-trauma in their sample of 115 TBI patients; 40 of 
whom were mild (Sigurdardottir et al, 2009). This body of research represents a 
range of follow-up periods (e.g. three months to three years), and has measured a 
diversity of outcome variables (e.g. symptom endorsement, disability, vocational 
status). Moreover, the findings are in agreement with the WHO Task Force’s 
systematic review on prognosis for MTBI (Carroll et al, 2004).
1.4.3.4 Post-injury factors
Early symptoms
There is evidence to suggest that the presence of initial symptoms following trauma 
is a potent predictor of longer-term outeomes. For example, Savola and Hillbom 
(2003) found that headache and dizziness on admission to the emergency room were 
significant risk factors for persistent complaints lasting a month or more after injury. 
Similarly, De Kruijk, Leffers, Menheere, Meerhoff, Rutten et al (2002) reported that 
these same physical indicators, in addition to nausea, were strongly related to the 
severity of symptoms experienced by patients six months on from their original 
hospital visit. However, it is not only the acute clinical signs that have been shown to 
have good predictive value. Stulmeijer et al (2008) identified that low levels of early 
PCS (captured within the first six weeks of injury) related significantly to the 
absence of symptoms reported by participants at six month follow-up. In addition, 
Sigurdardottir and colleagues found that a higher quantity of somatic, cognitive and 
emotional problems experienced by individuals three months subsequent to their 
injury event was associated with the severity of PCS at one year assessment. These 
results have important clinical implications regarding the early detection of patients 
with MTBI, who may have an increased propensity towards unfavourable recovery.
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Compensation and litigation
The strong relationship between financial incentives and symptom persistence after 
MTBI has been well established in the civilian literature (e.g. Binder and Rohling, 
1996; Kashluba et al, 2008; Paniak, Reynolds, Toller-Lobe, Melnyk, Nagy, et al,
2002). However, the mechanisms through which these (and other) motivational 
factors influence recovery trajectories remain poorly understood (Carroll et al,
2004). In 1961, the neurologist Henry Miller published a classic article on ‘accident 
neurosis’, also termed ‘compensation neurosis’, in the British Medical Journal.
Miller advocated that patients involved in the pursuit of litigation exaggerate PCS for 
monetary gain, and further, that conspicuous improvements are often evidenced as 
soon as a settlement has been reached (Miller, 1961). Opposing this belief, several 
researchers have been unable to identify an association between compensation status 
and outcome following mild brain trauma (e.g. McCauley et al, 2001). What is 
more, some commentators have argued that relatively few plaintiffs are, in effect, 
‘cured’ by a verdict (e.g. Gerard, 2000; King, 2003).
The potential for malingering among active duty and veteran military personnel with 
MTBI has previously been recognised (McCrea, Pliskin, Barth, Cox, Fink, et al,
2008), and there is evidence to suggest that poor effort and/or symptom 
magnification are common occurrences in these populations (e.g. Belanger et a l , 
2009; Lange, Pancholi, Bhagwat, Anderson-Bames, & French 2012). In addition to 
registering for compensation payouts, those who are currently enlisted may look to 
benefit from early medical discharge (Whitney, Shepard, Williams, Davis, & Adams,
2009).
Emotional distress
Researeh suggests that individuals who sustain MTBI are at an elevated risk of 
developing subsequent psychiatric illness; the most common diagnoses being: PTSD, 
depression, and generalised anxiety disorder (e.g. Bryant, Creamer, O’Donnell, 
Silove, Clark et al, 2009; Bryant & Harvey, 1998; Bryant, O’Donnell, Creamer, 
McFarlane, Clark et al, 2010; Farm, Burington, Leonetti, Jaffe, Katon et a l, 2004; 
Jorge, Robinson, Moser, Tateno, Arndt et al, 2004). Importantly, recent evidence
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has shown that these co-morbid conditions largely mediate the relationship between 
organic neurological insult and adverse clinical outcomes (e.g. Belanger et al, 2009; 
Bryant & Harvey, 1999; Chamelian & Feinstein, 2006; Fear, Jones, Groom, 
Greenberg, Hull et al, 2009; Pietrzak, Johnson, Goldstein, Malley, & Southwick, 
2009; Polusny, Kehle, Nelson, Erbes, Arbisi et al, 2011).
For example, in the frequently cited paper by Hoge et al (2008), 2525 US infantry 
soldiers were surveyed three to four months following their return from a year-long 
deployment to Iraq, and it was found that 44% of those who reported an injury with 
LOG also met the criteria for PTSD. However, after controlling for PTSD and major 
depression in the analyses, MTBI was no longer significantly associated with the 
majority of physical health problems. Similarly, in another cross-sectional study of 
OIF/OEF veterans, Schneiderman, Braver, and Kang (2008) revealed that PTSD was 
the strongest factor related to the presence of three or more PPCS, even after 
overlapping symptoms (e.g. irritability, sleep difficulties) were excluded from 
participants’ total scores. Undeniably then, coneurrent mental health issues exert a 
powerful influence on recovery from mild brain trauma.
It is therefore apparent that multiple elements, including the ones outlined above, 
contribute to the types of secondary impairment seen in persons with MTBI. 
Nevertheless, some investigators have shown MTBI to remain an independent 
predictor of prolonged symptom complaints when these and further confounding 
variables have been accounted for (e.g. Vanderploeg et al, 2007; Vanderploeg, 
Belanger, & Curtiss, 2009). Indeed, a recent retrospective cohort study found an 
increased likelihood of headache, memory problems, dizziness, tinnitus and back 
pain among a sample of former military combatants with provider-diagnosed MTBI, 
after adjustment for psychologieal morbidity (MacGregor, Dougherty, Tang, & 
Garlameau, 2013). Taken collectively, these reports would indicate that there is no 
sole etiology for the various (negative) health effects documented in the literature; 
rather, that a composite interaetion of neurological and psychological features is 
responsible for their origin and persistenee.
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1.5 Treatment of mild traumatic brain injury
1.5.1 Early education
A number of systematie reviews have concluded that whilst more scientifically 
rigorous research is needed to develop effective treatment approaches for MTBI, the 
strongest evidence is in support of patient education initiatives provided early 
following injury (Borg, Holm, Peloso, Cassidy, Carroll et al, 2004; Comper, 
Bisschop, Camide, Tricco, 2005; Snell, Surgenor, Jean, Hay-Smith, & Siegert, 2009; 
Nygren-de Boussard, Holm, Cancelliere, Godbolt, Boyle, et al, 2014).
Several studies have compared an educational intervention with routine hospital 
services and found that patients who receive an enhanced level of care (e.g. 
instructions regarding management, supportive follow-up contact) experience 
reduced social morbidity and fewer (or less severe) post-traumatic complaints than 
those who reeeive standard medical care (Mittenberg, Tremont, Zielinski, Fichera, & 
Rayls, 1996; Ponsford, Willmott, Rothwell, Cameron, Kelly, et al, 2002; Wade, 
King, Wenden, Crawford, & Caldwell, 1998). In particular, written information 
booklets or manuals that are given at discharge and outline basic themes such as: the 
nature and incidence of commonly reported symptoms; a likely time course for 
recovery; recommended coping strategies/techniques; and advice on a graded return 
to pre-injury activities have been shown to lessen the fi-equency of ongoing problems 
(Gronwall, 1986; Minderhoud, Boelens, Huizenga, & Saan, 1980; Mittenberg et al, 
1996; Ponsford et al, 2002). It would therefore appear that simple education and 
support, in the form of printed/published materials (and supplemented by a verbal 
review) are useful therapeutic components in eases of MTBI.
The literature also indicates that minimal (or brief) intervention is as beneficial as a 
more intensive, and potentially costly, rehabilitation model when applied within 
three weeks of injury. Paniak and colleagues compared a single session of education 
and reassurance to an extended course of treatment that comprised the same two 
preventative factors plus neuropsychological assessment, eonsultation with a 
physical therapist, and access ‘as-needed’ to a multi-disciplinary care programme. 
The investigators found no differences between the groups on measures of
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symptomatology, community integration and functional health status when followed- 
up at three and 12 months (Paniak, Toller-Lobe, Durand, & Nagy, 1998; Paniak, 
Toller-Lobe, Reynolds, Melnyk, & Nagy, 2000).
Of interest, two recent randomised controlled trial (RCT) studies revealed no 
significant impact of early management on MTBI outcome when considered at six 
and 12 months post-injury respectively (Elgmark Andersson, Emanuelson,
Bjorklund, & Stalhammar, 2007; Ghaffar, MeCullagh, Ouchterlony, & Feinstein,
2006). Both of these papers compared individualised and tailored treatment agendas 
(i.e. directed by clinical need) with usual hospital care/no follow-up. Although one 
set of authors concluded that routine intervention for all MTBI patients is of little 
advantage (Elgmark Andersson et al, 2007), it should be noted that both analyses 
identified subgroups of cases at risk for a worse recovery (e.g. those with a pre- 
morbid psychiatric disorder), and who may therefore require a more targeted 
approach. Crucially, the internal validity of these studies is threatened by a series of 
methodological weaknesses, including: a sizeable loss to follow-up, and a failure to 
make explicit details of the randomisation process (Snell et al, 2009)
1.5.2 Cognitive rehabilitation
The efficacy of cognitive remediation for MTBI remains unknown at present. A 
small body of literature has reported improvements in partieipants on a range of 
measures, sueh as neuropsychological functioning, self-reported PCS, and emotional 
adjustment (e.g. Cicerone, Smith, Ellmo, Mangel, Nelson et al, 1996; Cicerone, 
2002; Ho & Bennett, 1997; Tiersky, Anselmi, Johnston, Kurtyka, Roosen et al,
2005); however, concerns have been raised about the quality of these data. 
Specifically, it is not clear to what extent practice effects might have artificially 
inflated test scores. This is especially relevant to those studies that lack a proper 
comparison group. Moreover, the fact that therapies are often highly individualised 
(with little consistency in the application of treatment) limits the generalizability of 
findings (Comper et al, 2005).
Neuropsychological programmes are regularly used to address objective cognitive 
deficits after MTBI and can be directed towards a variety of mental processes 
including: memory, awareness, reasoning and judgement (Cicerone, Dahlberg,
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Kalmar, Langenbahn, Malec et a l , 2000). However, in contrast with patient 
education schemes, these interventions generally require more extensive clinical 
resources, together with a greater degree of active participation/engagement. Thus, in 
the absence of lasting functional disability, such approaches can be viewed as less 
practical and economical.
1.5.3 Telehealth
Limited evidence suggests that telephone counselling is effective for reducing 
persistent postconcussive sequelae after MTBI. In a large, single-eentre randomised 
controlled trial comparing standard ED care with a series of scheduled (and 
individually modified) telephone contacts, Bell and colleagues found that 
participants in the intervention group showed a significantly better outcome for 
symptom endorsement six months following their injury (Bell, Hoffman, Temkin, 
Powell, Fraser, et al, 2008). There was, however, no difference between treatment 
modalities in relation to perceived general health status at this same assessment 
point. Counselling sessions focused on three main areas: information and reassurance 
provision; self-management of ongoing problems or issues; and the early resumption 
of normal day-to-day activities. A total of five telephone calls were administered 
over a 12 week period subsequent to recruitment from a Level 1 trauma setting. The 
strengths of this study are apparent not only in the excellent follow-up rate achieved 
(86%), but also in the fact that a blinded examiner was used to perform all participant 
outcome assessments. It is therefore deemed to be one of the few papers related to 
non-surgical interventions that carry a low risk of potential bias (Nygren-de Boussard 
et al, 2014).
Although the study of Bell et al investigated telephone counselling as a stand-alone 
treatment approach for prolonged symptoms after MTBI, other researchers have used 
telephone contact as an adjunct to face-to-face therapy, and have yielded mixed 
results. For example, Wade, Wenden, Crawford, King and Moss (1997) found no 
differences between patients who received a combination of in-person and telephone- 
based support versus those who received access to existing hospital services (i.e. 
standard clinieal care) only. In a follow-up study at the same location however, it 
was observed that individuals in the trial group had significantly less severe PCS at
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six month review compared to those in the control group (Wade et al, 1998). More 
recently, Elgmark-Andersson et al (2007) reported no effect of specialist intervention 
-  as administered through an amalgamation of repeated outpatient appointments and 
regular telephone calls -  on a variety of outcome variables measured one year post­
injury. These included: quality of life, social activity, and community integration.
1.6 Defence Medical Rehabilitation Centre, Headley Court
DMRC Headley Court is the Defence Medical Services’ premier rehabilitation 
facility. It is the largest provider of high-quality care for UK military personnel, and 
its mission is to accelerate the return of injured servicemen and women to their 
optimal levels of health and fitness. For most combat casualties, DMRC is the final 
stage of the recovery process, and the unit has continually adapted to changes in the 
types of trauma that occur in wounded soldiers. Current areas of expertise include: 
rheumatology, sports and exercise medicine, musculoskeletal medicine, prosthetic 
care and neurological rehabilitation. Since 2008, DMRC has also provided the Centre 
of Excellence for MTBI.
1.6.1 Treatment programme
The current evidence base suggests that early educational intervention following 
MTBI may be effective in reducing the incidenee and severity of long-term 
symptoms. As such, the main focus of the four phase treatment programme currently 
in operation at DMRC Headley Court is patient education. Phase 1 begins for 
patients at point of injury (or upon initial diagnosis), and involves the provision of 
printed informative materials designed to tutor both the patient and the chain of 
command about frequently reported symptoms; patterns of recovery; and strategies 
for the prevention of further injury. The materials also aim to offer reassurance about 
an expected positive outcome, and normalise symptom presentation. Phase 2 then 
targets those personnel whose symptoms are still present three weeks or more 
following the injury event, and is the first tier of the programme whereby patients are 
seen by a specialist team at the centralised unit. In accordance with published clinical 
guidelines (e.g. VA/DoD, 2009), personnel are assessed by way of a structured in- 
depth clinical interview, together with a review of collateral information and a
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physical examination of the patient’s presentation. Tip cards pertaining to specific 
symptoms are also delivered immediately following this initial assessment. Upon 
enrolment onto the Phase 2 intervention, patients receive a highly individualised and 
goal-driven treatment plan that incorporates common elements such as symptom 
management education (i.e. compensatory strategies) and stress-reduction/relaxation 
training techniques. These two components are proposed to be of use in limiting 
symptom impact; particularly when used in conjunction with other educational 
interventions (Mittenberg et al, 1996). As recommended in recent guidelines for the 
management of MTBI (Marshall et al, 2012), patients are contacted regularly by 
their treating clinician whilst on the programme (every two to three weeks), and are 
followed up until the point where they are either no longer symptomatic or are 
deemed to be effectively self-managing any enduring symptoms. Although personnel 
are often monitored through outpatient appointments, the Phase 2 intervention is 
predominantly distance-based, and therefore personnel also receive scheduled 
telephone counselling with a focus on symptom management and gradual resumption 
of work and/or social activities. As previously indicated, this specific treatment 
approach has been found to be beneficial in alleviating long-term PCS following 
MTBI (Bell et al, 2008). In addition to adhering to best practice guidelines, the 
Phase 2 intervention also draws heavily upon existing frameworks and manuals for 
the treatment of persons with functional disability following MTBI (e.g. Kay et al, 
1992; Mittenberg, Zielinski, Fichera, 1993).
For those individuals who may require further support following Phase 2, Phase 3 
comprises an intensive two-week group therapy programme that includes cognitive 
behavioural therapy (CBT) components, such as cognitive restructuring and 
behavioural activation, alongside more focused psychoeducation. These components 
attempt to address both resistant symptoms and, where appropriate, evident co­
morbidity. Research has indicated that psychological interventions such as modified 
CBT approaches can be utilised successfully in the treatment of chronic PCS (e.g. 
Miller & Mittenberg, 1998; Potter & Brown, 2012; Silverberg, Hallam, Rose, 
Underwood, Whitfield, Thornton et al, 2013) and as such, it is now recommended 
for both military and civilian MTBI populations (VA/DoD, 2009). Finally, Phase 4 
features an ‘as-needed service’ for the minority of patients who require limited but
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ongoing support following completion of the other phases, in order to target specific 
complaints and fully minimise interference with daily functioning. Similar cost- 
effective approaches have been found to be effective in lessening chronie symptom 
development post-MTBI (Paniak et al, 2000; Ponsford, 2005).
1.6.2 Patient assessment
Patients are typically referred for assessment by the team at DMRC via one of three 
pathways. For deployment-related MTBI specifically, referrals are made either 
through the medical teams established within operational theatres, or following the 
evacuation of casualties to the Royal Centre for Defence Medicine (RCDM) 
Birmingham for medical intervention. Secondly, all patients (inpatient and 
outpatient) suspected of sustaining MTBI are internally referred to the programme by 
staff at DMRC. Finally, referrals are received from elsewhere within the Defence 
Medical Services (DMS) for those personnel who may not have reported post­
concussion symptoms until such time as they have left operational theatre, or who 
have sustained their MTBI through alternative mechanisms.
All individuals who satisfy the WHO (2004) operational criteria are additionally 
given a diagnosis of either ‘definite’ or ‘possible’ MTBI. This distinction between 
‘definite’ and ‘possible’ is a working classification system used by DMRC Headley 
Court, and is designed to serve as an extension of the Task Force’s recommended 
definition. Its purpose is to assist clinicians in producing more accurate estimates of 
injury severity in those patients presenting post-acutely at the rehabilitation unit, 
given the diagnostic challenges encountered through delayed evaluations. For those 
patients who meet the criteria as systematically documented in their medical records, 
a diagnosis of ‘definite’ MTBI is noted. However, given that it is not always possible 
to validate injury details first-hand (particularly for those injuries sustained in 
eombat), a diagnosis of ‘possible’ MTBI is given to those persons for whom the team 
agree that the injury event can be characterised fairly as MTBI on account of self- 
report measures. The team at DMRC Headley Court are not the first to devise an 
alternate classification system for (M)TBI severity; indeed others have also found 
value in the creation of a system that maximises on the ‘positive evidence’ available
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within medical records (Malec, Brown, Leibson, Testa Flaada, Mandrekar et al,
2007).
In all circumstances, a thorough approach to clinical assessment is taken. Following 
Ruff et a l’s (2009) recommendations for diagnosing MTBI, medical records are 
examined and patients are questioned closely in order to retrospectively assess the 
following diagnostic indicators: LOG, PTA and retrograde amnesia. Patients are 
asked to recall, in as much detail as possible, what they can remember from directly 
before the incident; their initial memories following the incident; and whether 
anyone had informed them that they had either lost consciousness or were witnessed 
as being unconscious. Collateral information is sought where possible to verify 
patient accounts, and timelines are carefully constructed in an attempt to interpret 
individual GCS sores, and further determine whether any eonfusion/disorientation 
experienced was the result of a precipitating event rather than an adverse 
psychological reaction. This three tiered process of a structured clinical interview, 
together with a review of both collateral and medical evidence, has previously been 
identified as the ‘gold standard’ for MTBI diagnosis (Belanger, Uomoto, & 
Vanderploeg, 2009). All patients are additionally screened by the mental health team 
at DMRC to identify whether there are any concurrent mental health issues. 
However, in line with the WHO (2004) operational criteria for MTBI, if reported 
symptoms cannot be fully explained by co-morbid psychological difficulty, 
additional physical injuries or co-existing medical conditions, the patient is enrolled 
onto the MTBI programme.
1.7 Theoretical framework
Psychological factors are important for understanding individual variability in 
outcome following mild brain injury. Illness perceptions, coping, cognitive appraisal 
and benefit finding are constructs that are central to four key theories: the Common- 
Sense Model of Self-Regulation, Cognitive Adaptation Theory, the Transactional 
Model of Stress and Coping, and Posttraumatic Growth Theory. To date, each of 
these models (and the constructs therein) have been examined in relation to a wide 
range of chronic health conditions, although their applicability to MTBI has thus far
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been minimal. These will be the focus of this thesis and will now be individually 
discussed.
1.7.1 The Common-Sense Model of Illness Representations
The Common-Sense Model (CSM) of Illness Representations, also referred to as the 
Self-Regulation Model (SRM), provides a theoretieal basis for understanding how 
individuals perceive and manage a health threat (Leventhal, Meyer, & Nerenze,
1980; Leventhal, Nerenz, & Steele, 1984). In essence, it is suggested that two 
parallel yet interconnected representations of the disease-stimulus are constructed: 
one cognitive and one emotional. In addition to helping individuals make sense of 
their experience, these cognitive representations (or personal beliefs) also determine 
the affective reactions (e.g. fear, depression, anxiety), and thus guide subsequent 
eoping behaviours/responses.
Based on semi-structured interviews conducted with patients suffering a range of 
health conditions, Leventhal and colleagues identified five core dimensions of illness 
representations:
1. Identity: This refers to the interpretation of symptoms, and the label, or name, 
given to the illness (i.e. the ‘diagnosis’).
2. Causal attributions: These are individualistic ideas about the likely causes of the 
threat, which may be biological (e.g. bacteria, a virus), psychosocial (e.g. stress, 
personality) or external/environmental (e.g. pollution). It is contended that these 
beliefs are derived through multiple sources, thereby reflecting personal experience 
(current and former) as well as the opinions/communications of the media (e.g. 
advertising, marketing), health professionals, and/or significant others (e.g. friends, 
family). As such, they may not be entirely biomedically accurate (Hale, Trehame, & 
Ritas, 2007).
3. Timeline: This refers to the patient’s predictive belief about the trajectory of their 
illness. That is, whether it is going to be acute (short-term), chronic (long-term), or 
cyclical. These beliefs are re-evaluated as time progresses.
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4. Consequences: These are perceptions of the severity of the condition, as well as its 
impact on physical, social and emotional functioning.
5. Curability/controllability: This encompasses beliefs about whether the illness can 
be successfully treated or managed, and the extent to which the patient (or more 
powerful other) plays an active role in achieving this outcome.
Collectively, these components of illness representations serve as a trigger for the 
choice of coping strategies by an individual, which in turn influences health 
outcomes (Brownlee, Leventhal, & Leventhal, 2000). Further researeh has since 
added a sixth dimension to this set of cognitions; illness coherence, which refers to 
the belief by a patient that the threat ‘makes sense’ to them (Moss-Morris, Weinman, 
Petrie, Home, Cameron, et al., 2002). Specifically, this attribute is concerned with 
whether a patient thinks about his/her illness in a logical manner.
A central premise of the CSM is that it conceptualises the individual as an active 
problem-solver. It is assumed that, given a change in normative functioning, the 
individual will be motivated to overcome the setback and re-establish their desired 
state of health. In line with this, the model delineates three major constmcts, or three 
separate stages that regulate (health) behaviour: interpretation, coping and appraisal. 
Interpretation refers to the act of assigning meaning to the problem/stimulus through 
accessing the individual’s illness representations. Coping strategies are then devised 
in an attempt to restore the balance back to normality. These actions relate not only 
to the illness representations, but also to changes in emotional state. Ultimately, an 
appraisal is conducted whereby the individual evaluates the effectiveness of his/her 
coping procedure by comparing the level of progress against required outcomes.
Each stage in this dynamic processing system continues until such time as the coping 
strategies are deemed to be successful, and the individual is returned to healthiness. 
The model is complex, and progression through the stages is not unidirectional 
(Diefenbach & Leventhal, 1996).
1.7.1.1 Support for the Common-Sense Model
Since its ineeption, the CSM has been applied to a range of medical conditions, 
including: asthma (Home & Weinman, 2002), cancer (Llewellyn, McGurk, &
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Weinman, 2007), chronic fatigue syndrome (CFS; Moss-Morris, Petrie, & Weinman, 
1996), heart disease (Cooper, Lloyd, Weinman & Jackson, 1999), multiple sclerosis 
(MS; Jopson & Moss-Morris, 2003) and rheumatoid arthritis (Carlisle, John, Fife- 
Schaw, & Lloyd, 2005). Not only has the model been influential in understanding 
outcomes in these eonditions, but it has also been used to further knowledge about 
important health-related behaviours, including compliance with medication (Ross, 
Walker, & MacLeod, 2004) and a change in lifestyle habits (Weinman, Petrie,
Sharpe, & Walker, 2000).
The last 20 years has seen a rapid growth in research on illness beliefs, and this is in 
part due to the development of such quantitative measures as the Illness Pereeptions 
Questionnaire (IPQ; Weinman, Petrie, Moss-Morris, & Home, 1996). The IPQ was 
designed to assess the cognitive representation of illness, and thus comprises five 
scales that reflect Leventhal’s dimensions of identity, cause, timeline, consequences 
and control/cure. It is has since been improved psychometrically by Moss-Morris et 
al (2002), who expanded the tool to include three additional subscales: cyclical 
timeline perceptions, illness coherence and emotional representations (the IPQ-R).
An abbreviated version of the IPQ-R (the Brief IPQ) has also been made available 
(Broadbent, Petrie, Main, & Weinman, 2006).
Hagger and Orbell (2003) eonducted a meta-analysis of 45 empirical studies using 
the CSM and found evidence for theoretically predictable relations between illness 
cognitions, coping and outcomes. Specifically, perceptions of high cure/control were 
positively associated with cognitive reappraisal, the seeking of social support and 
problem focused coping strategies. In contrast to this, a strong illness identity, 
chronic timeline and beliefs in serious consequences were positively related to 
emotional expression and denial/avoidance. Moreover, strong positive eorrelations 
were found between the control/cure dimension and psychological well-being, social 
functioning and vitality. Conversely, timeline, identity and consequences all showed 
significant negative associations with physical and psychological outcome measures. 
The fact that the data also revealed a logical pattem of relationships between the 
CSM illness representation dimensions provides consistent support for their construct 
and discriminant validity.
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1.7.1.2 The Common-Sense Model and mild traumatic brain injury
Few studies have examined the role of illness perceptions in PCS and only two could 
be found that consider the applicability of the CSM to understanding outcome after 
MTBI. In the first longitudinal enquiry, Whittaker, Kemp and House (2007) followed 
73 patients admitted to an emergency department with MTBI for three months. Data 
were collected on a series of measures, including the IPQ-R, at between one and 
three weeks post-injury and again at follow-up. The results showed that patients who 
believed their symptoms would have enduring negative eonsequences (as captured at 
time one) were at an increased risk of experiencing residual complaints. The authors 
concluded that these findings highlight the importance of taking into account 
patients’ perceptions of their injury when establishing prognosis.
In a similar study by Snell et al (2011), 147 participants were recruited from an 
emergency department or concussion clinic within three months of their injury. The 
aim was to examine associations between key components of the CSM (e.g. illness 
perceptions, coping, distress) and outcome after MTBI. All participants completed a 
battery of questionnaires, again including the IPQ-R and it was found that those 
participants who endorsed stronger beliefs about the identity of their condition, 
together with its emotional impact, were more likely to have poor clinical outcomes 
(e.g. greater symptom load, negative change in work status, problems with activities 
and participation). This same cohort was also assessed six months later (Snell, Hay- 
Smith, Surgenor, & Siegart, 2013). It was further revealed that those at time one who 
had attributed many of their symptoms to MTBI, expected the condition to have 
severe lingering consequences, and were generally more distressed, had greater odds 
of a worse outcome at time two.
Further support for the role of illness perceptions in recovery from MTBI can also be 
found within the literature. For example, in a group of 126 patients recruited from the 
emergency room of a UK hospital within two weeks of their injury and followed for 
up to six months, the most important predictor of PCS was negative perceptions of 
having MTBI (Hou et al, 2012). Moreover, a recent cross-sectional study involving 
31 male participants with mild to moderate TBI showed that the majority of IPQ 
subscales were significantly correlated with the severity of postconcussional 
symptoms (Var & Rajeswaran, 2012).
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Taken together, the results of these studies suggest that psychological factors are 
important both in the early period following injury, and over time. With this in mind, 
cognitive-behavioural interventions designed to target negative illness pereeptions 
and maladaptive coping behaviours soon after the trauma may be effective in 
preventing the development of PCS.
1.7.2 Cognitive Adaptation Theory
Cognitive Adaptation Theory (CAT; Taylor, 1983; Taylor, Lichtman, & Wood,
1984) is a model of coping derived from work with rape victims, as well as cardiac 
and cancer patients. It is posited that when individuals experience severe personal 
tragedy (e.g. chronic illness), they respond with eognitively adaptive efforts that 
facilitate recovery from adversity. Whereas some will return to their earlier state of 
subjective well-being, others will surpass this and achieve a new level of satisfaction.
Taylor maintains that adjustment to threatening events consists of three proeesses:
1. The search for meaning: This involves a need to understand why the setback 
occurred (i.e. causal attributions), in addition to what its impacts have been. 
Taylor et al (1984) reported that 95% of the women they interviewed offered 
some internal explanation for their cancer, and further, that slightly over half 
found that the experience had led them to reappraise their lives (e.g. self­
change, altered prioritisation). Although the seareh for causality is integral to 
cognitive adaptation, no one theory is any more functional (or better for 
adjustment) than another.
2. Gaining a sense o f mastery: This theme centres on feelings of control. 
According to Taylor (1983), 66% of cancer patients believed that they could 
influence the course (or recurrence) of their illness; whilst others believed 
that it could be managed by health professionals. Efforts at control included 
both psychological techniques (e.g. meditation, self-hypnosis, positive 
thinking), and behavioural strategies (e.g. dietary/medication changes, 
acquiring knowledge, mitigating side-effects). Together these active steps 
contribute towards a state of mastery.
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3. The process o f self-enhancement This refers to the resterai of self-esteem 
through making social comparisons. In their study of women with breast 
cancer, Wood, Taylor and Lichtman (1985) found that most respondents 
made downwards evaluations; that is, women measured themselves against 
others who were deemed less fortunate or inferior. As such, 53% reported 
only positive changes in their lives since the illness. It was therefore 
suggested that, when faced with threat, individuals make self-enhancing 
comparisons in an attempt to improve their self-esteem.
Taylor argues that successful regulation is accomplished through the creation and 
maintenanee of a set of illusions. These illusions (or beliefs) are not necessarily in 
contradiction to reality; rather, they represent a way of looking at known facts in a 
more positive light. For example, there may be little evidence regarding the true 
causes of cancer, yet those who suffer the disease still wish to manufacture a theory. 
Hence, in making specific attributions about an event, one is better able to 
comprehend its significance. Such illusions are therefore essential to psychological 
adaptation. Although the necessity of illusions raises the problem of their being 
vulnerable to disconfirmation, Taylor suggests that where cognitions are thwarted, 
individuals will find an alternative response that serves the same (protective) 
function. Thus, the illusions are sustained, and adequate coping may persist.
1.7.2.1 Support for Cognitive Adaptation Theory
Several studies have documented a relationship between components of the CAT 
(optimism, mastery, self-esteem) and psychological adjustment to traumatic 
experiences such as cancer (Curbow, Somerfield, Baker, Wingard, & Legro, 1993; 
Taylor et al, 1984; Wood et al, 1985), heart disease (Helgeson & Taylor, 1993; 
Helgeson, 1999, 2003), and HIV/AIDs (Taylor, Kemeny, Reed, & Aspinwall, 1991; 
Taylor, Kemeny, Aspinwall, Schneider, Rodriguez et al, 1992). Further, the 
literature also suggests that positive beliefs act as resources that influence the course 
of physical illness (e.g. Affleck, Tennen, Croog, & Levine, 1987; Bower, Kemeny, 
Taylor, & Fahey, 1998; Reed, Kemeny, Taylor, Wang, &Visscher, 1994; Reed, 
Kemeny, Taylor, & Visscher, 1999). The exact pathways by which these health-
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protective effeets are exerted, however, remain largely conceptual (Taylor, Kemeny, 
Reed, Bower, & Gruenewald, 2000).
1.7.2.2 Cognitive Adaptation Theory and recovery from traumatic brain injury
Moore and Stambrook (1992) provided some evidence for Taylor’s model of 
cognitive adaptation in relation to recovery from TBI. They found that patterns of 
coping strategies (CS) and beliefs about locus of control (LOG) were significantly 
associated with long-term quality of life outcomes in a sample of 53 men with mild 
to severe brain trauma. Specifically, those who adopted self-controlling and positive 
reappraisal strategies, with a low tendency to externalise LOG, had less overall mood 
disturbance and reported fewer physical difficulties. As noted by the investigators, 
remarkable similarity could be seen between the types of GS and LOG used by 
participants who were better adjusted in this study, and the processes involved in 
GAT. Other studies that have examined the role of cognitive moderators in recovery 
following TBI have similarly shown that greater use of emotion-focused, wishful 
thinking and self-blame coping behaviours are associated with worse outcomes post­
injury (e.g. Anson & Ponsford, 2006; Gurran, Ponsford, & Growe, 2000; Malia, 
Powell, & Torrode, 1995).
1.7.3 Transactional Model of Stress and Coping
Lazarus and colleagues (Lazarus, 1966; Lazarus, 1984) contend that stress is the 
result of an interaction between a person and his/her external world. Aecording to 
their theoretical framework, two critical processes mediate these person-environment 
transactions (or stress-related outcomes): cognitive appraisal and coping.
Three types of cognitive appraisal are identified in the model:
1. Primary appraisal: This is an initial judgment about the significance of an 
event as being either irrelevant, benign-positive, or stressful. Stressful situations 
are then further classified as: harm/loss (i.e. damage has already been sustained), 
threat (i.e. there is the potential for future harms or losses), or challenge (i.e. there 
may be an opportunity for gains or benefits).
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2. Secondary appraisal: This is an evaluation of different coping options, 
triggered by the perception of threat. It involves determining what personal 
resources (or behaviours) are available, and how effective these might be in 
controlling the situation. Primary and secondary appraisals often occur 
simultaneously with one another; however, secondary appraisals may also 
become the source of primary appraisals. It is additionally possible for stress to 
transpire in the absence of any cognitive appraisals (e.g. a sudden accident).
3. Reappraisal: This is the continual assessment of earlier primary/secondary 
appraisals in line with the attainment of new information. Appraisals may change 
as the situation unfolds due to coping effectiveness, altered requirements, or 
improvements in personal abilities.
Coping is the other important concept in this transactional framework, and is defined 
by Lazarus and Folkman (1984) as: ‘constantly changing cognitive and behavioural 
efforts to manage specific external and/or internal demands that are appraised as 
taxing or exceeding the resources of the person’ (p. 141). It is further suggested that 
coping takes one of two main forms: problem-focused or emotion-focused. Problem- 
focused coping strategies are directed towards reducing or eliminating the root 
cause(s) of stress and as such, this method is most effective when conditions are 
amenable to change. Practical attempts to modify the stressful situation include: 
taking control, information-seeking, and weighing up the pros and cons (Lazarus, 
1991). Conversely, where stressors are perceived as less controllable, emotion-based 
coping is typically used. These strategies target the regulation of negative emotional 
states, and include efforts such as: avoidance, minimisation and wishful thinking. 
Research has shown that individuals employ both types of coping in response to the 
majority of stressful events (Folkman & Lazarus, 1980, 1985).
In this cognitive-relational theory, stress is conceptualised as a transaction, rather 
than as a stimulus or a response. Thus, from this perspective, stress is the dynamic 
process between a person and his/her environment that is considered to endanger 
psychological well-being. Critically, it is one’s own interpretation of the situation 
that is important, rather than the stressful event itself.
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1.7.3.1 Coping and adaptation to chronic illness
The concept of coping and adaptation to specific stressors such as chronic illness has 
been widely explored in the literature. For example, there is evidence regarding the 
associations between coping and health-related outcomes in patients suffering: breast 
cancer (e.g. Carver, Pozo, Harris, Noriega, Scheier et al, 1993; Epping-Jordan, 
Compas, Osowiecki, Oppedisano, Gerhardt, et al, 1999); diabetes mellitus (e.g. 
Delamater, Kurtz, Bubb, White, & Santiago, 1987; Graue, Wentzel-Larsen, Bru, 
Hanestad, & Sovik, 2004); heart failure (e.g. Graven, Grant, Vance, Pryor, Grubbs et 
al, 2014); MS (e.g. Pakenham, Stewart, & Rogers, 1997; Pakenham, 1999); 
myocardial infarction (MI; Lowe, Norman, & Bennett, 2000); and rheumatoid 
arthritis (e.g. Englbrecht, Gossec, DeLongis, Scholte-Voshaar, Sokka et a l, 2012; 
Newman, Fitzpatrick, Revenson, Skevington, & Williams, 1996).
Overall, the research suggests that aetive (or problem-focused) coping strategies (e.g. 
information-seeking) are related to better adjustment outcomes, including 
psychosocial well-being, enhanced self-care, and improved quality of life. On the 
other hand, passive (or emotion-focused) coping strategies (e.g. avoidance, 
withdrawal, self-blame) are ostensibly related to negative adjustment outcomes, such 
as high levels of mental distress, reduced quality of life, and poor perceived health 
status. Together the findings offer extensive support for the use of a stress and coping 
model of adjustment to long-term conditions, and emphasise the adaptive influence 
of a problem-focused approach to these (and other) stressful encounters. Of note 
however, some studies have also shown that coping through emotional expression 
may in fact have a beneficial effect on outcomes related to breast cancer (Reynolds, 
Hurley, Torres, Jackson, Boyd et al, 2000; Stanton, Danoff-Burg, Cameron, Bishop, 
Collins et al, 2000).
1.7.3.2 Stress, appraisal and coping following traumatic brain injury
Several authors have proffered models explaining adjustment following TBI that are 
derived from the early work of Lazarus and Folkman (1984). For example, the stress- 
appraisal-coping (SAC) model of Godfrey, Knight and Partridge (1996) hypothesises 
that ‘individuals experience emotional distress when they appraise their 
environmental demands as exceeding their personal and socially available coping
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resources’ (p. 30). It is suggested that TBI may invoke such conditions because 
neuropsychological impairment impacts on the individual’s ability to pursue and 
achieve important pre-injury goals. Thus, emotional adjustment can be viewed as the 
response to neuropsychological symptoms and associated losses. Such a framework 
highlights the role of factors that mediate this stress response (e.g. insight, coping 
skills, social support), and that may therefore be targeted therapeutically.
Strom and Kosciulek (2007) tested a portion of the SAC model using data gathered 
from a sample of 94 participants with mild brain trauma. Participants were recruited 
following neuropsychological evaluation at one of two large US rehabilitation 
centres and were, on average, 48 months post-injury. Path analysis results suggested 
a poor fit between the hypothesised model and the sample data; however, a revised 
model based on relevant statistical output, together with existing research/theory, 
yielded a better overall fit. The final structural model revealed three key findings: (i) 
higher levels of perceived stress were predictive of higher levels of self-reported 
depression; (ii) higher levels of self-reported depression were predictive of lower 
levels of dispositional hope; (iii) lower levels of dispositional hope were predictive 
of decreased life satisfaction and work satisfaction. Interestingly, problem-solving 
appraisal did not appear to contribute to emotional adjustment following MTBI; a 
finding that conflicts with previous research demonstrating the importance of 
problem-solving abilities in post-TBI recovery (e.g. Cicerone et al, 2000). The 
investigators concluded that further efforts are required not only to clarify the factors 
that influence psychological adjustment after TBI, but also to specify the ordering of 
variables in Godfrey et a l ’s theoretical model.
Reminiscent of the SAC model is the diathesis-stress paradigm proposed by Wood 
(2004). According to Wood, the term ‘diathesis’ describes a predisposition to a 
particular disorder (e.g. PCS), and the paradigm assumes that an interface between 
certain vulnerabilities and stressors will generate a behavioural disturbance in the 
exposed individual. Several previous authors have also recommended a multi­
factorial approach for improving understanding of the variability in outcomes 
following brain injury (e.g. Jacobson, 1995; Kay, 1992; Martelli, Zasler, & 
MacMillan, 1998). In his paper. Wood suggests a number of potentially interactive 
forms of diathesis appropriate to the development of persistent symptom patterns; the
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two focal ones being pathophysiological (e.g. cerebral insult) and cognitive (e.g. 
secondary processing deficits). Further, he considers the role of various other factors 
in influencing adjustment following MTBI, such as: pre-morbid 
psychological/psychosocial problems, coping style, illness perceptions and pain.
Kendall and Terry (1996) were among the first researchers to fully examine Lazarus 
and Folkman’s (1984) eognitive-phenomenological theory of stress and coping in 
the context of well-being following CHI. The authors developed a model for 
understanding individual differences in psychosocial adaptation, which they 
suggested might have clinical utility for the identification of persons at risk of a poor 
outcome. The model identifies several antecedents, some of which are specific to 
brain injury, that are capable of influencing adjustment. Two of these components; 
pre-injury functioning and neurological factors (e.g. injury severity, lesion locus), are 
shown in the framework as directly predicting multidimensional outcome. 
Contrastingly, personal resources (e.g. self-esteem), environmental resources (e.g. 
social support), and situational variables (e.g. other stressors) are only depicted as 
affecting psychosocial adjustment through the mediation of appraisal and coping. 
Lastly, Kendall and Terry suggest that cognitive impairment will exert both a direct 
and an indirect (via appraisal and coping) effect on psychosocial outcome; that is, the 
relationship is less well established.
Wood and Rutterford (2006) provided limited support for Kendall and Terry’s model 
in a study that aimed to explore the theoretical relationships between demographic 
and cognitive variables with psyehosocial adjustment. They asked a eohort of 131 
participants who were at least 10 years post-TBI to complete a neuropsychological 
assessment, together with a selection of outcome measures that included: anxiety and 
depression, employment status, community integration, life satisfaction, and quality 
of life. Regression analyses revealed some significant predictions, but also 
differences in the types of variable that influenced each outcome dimension. 
Similarly, in a tandem project that involved the same participants and procedures, 
Rutterford and Wood (2006) found no evidence that appraisal and coping variables 
were mediating the relationship between psychosocial variables and outcomes. Thus, 
the authors concluded that there is little overall support for the theory of stress and 
adjustment as a framework for explaining multidimensional outcome at very late
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stages after brain injury. However, the data did help identify selected factors that 
may play a key role in determining long-term outcome; namely personality and self­
esteem, which could influence rehabilitation efforts early on in the recovery process.
To summarise therefore, several attempts have been made to conceptualise 
adjustment following TBI, based on the stress and eoping model of Lazarus and 
colleagues. Although the tenets of this framework appear to show promise for 
enhancing understanding of the inconsistency in psychosocial outcomes post-trauma, 
given the dynamic nature of adjustment, longitudinal studies are needed to fully 
examine the complex relationships among all pertinent variables.
1.7.4 Posttraumatic growth theory
There is a growing body of evidence to suggest that even the most traumatic of life 
events can yield positive psychological changes. This phenomenon finds reflection in 
Taylor’s (1983) theory of cognitive adaptation, and is variably referred to in the 
literature as: posttraumatic growth (PTG; Tedeschi & Calhoun, 1996); benefit 
finding (Tennen & Affleck, 1999); stress-related growth (Park, 2004); meaning- 
making (Palk & Folkman, 1997); adversarial growth (Linley & Joseph, 2004); and 
thriving (Cohen, Cimbolic, Armeli, & Hettler, 1998).
Much of the work on experiences of positive growth following trauma has been 
carried out by Tedeschi and Calhoun. In 1996, they noted that at least three broad 
categories of perceived benefits could be identified in the existent literature: changes 
in self-perception, improved inter-personal relationships, and an emerging 
philosophy of life. This led them to develop a tool for assessing positive outcomes in 
people who have experienced highly stressful or challenging events, known as the 
Posttraumatic Growth Inventory (PTGI). Along with the Stress-Related Growth 
Scale (SRGS; Park, Cohen, & Murch, 1996), the PTGI is one of the most widely 
used measures reported in studies of benefit finding (Helgeson, Reynolds, & Tomich 
2006), and consists of 21 items across five distinct factors: Relating to Others, New 
Possibilities, Increased Personal Strength, Spiritual Change, and Greater 
Appreciation of Life. A key criticism levelled at these (and other related) scales 
however, is that they only represent a portion of what could be considered growth 
(Park, 2004).
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In 2004, Tedeschi and Calhoun proposed a self-regulatory model of PTG in an effort 
to draw together the wider research on trauma and coping. They conceptualised 
growth as a transformational process, triggered by a psychologically ‘seismic’ event 
that shatters one’s assumptive world and influencéd by factors such as personality, 
optimism and soeial support. They argued that the extent to which an individual 
engages in cognitive processing following a major life crisis, particularly rumination, 
is critical to the development of PTG. Many studies have explored the role of 
different variables in predicting positive growth, some of which have been found to 
be consistently associated with the process (e.g. problem-focused coping strategies, 
religiosity, emotional disclosure) and others that appear to have more contradictory 
relations (e.g. psychological distress, sociodemographic factors; Linley & Joseph, 
2004; Ramos & Leal, 2013).
Perceived positive changes have been reported empirically following rape (Burtz & 
Katz, 1987); sexual assault (Frazier, Conlon, Glazier, 2001; Frazier, Tashino,
Berman, Stegar, & Long, 2004); military combat (Maguen, Vogt, King, King, &
Litz, 2006; Pietrzak, Goldstein, Malley, Rivers, Johnson et al, 2010); natural 
disasters (Cryder, Kilmer, Tedeschi, & Calhoun, 2006); mass shootings (McMillen, 
Smith, & Fisher, 1997); and bereavement (Calhoun & Tedeschi, 1989-1990). With 
regard to illness-related trauma, benefits have also been documented following heart 
attacks/MI (Affleck et al, 1987; Petrie, Buick, Weinman, & Booth, 1999); breast 
cancer (Cordova, Cunningham, Carlson, & Andrykowski, 2001; Sears, Stanton, & 
Danoff-Burg, 2003); prostate cancer (Thornton & Perez, 2006); bone marrow 
transplantation (Fromm, Andrykowski, & Hunt, 1996; Widows, Jacobsen, Booth- 
Jones, & Fields, 2005); and HIV/AIDS (Milam, 2006; Slegal & Scrimshaw, 2000).
1.7.4.1 Posttraumatic growth following traumatic brain injury
There is a seareity of research exploring PTG in individuals who have suffered a 
brain trauma. Nevertheless, there is evidence to suggest that positive psychological 
change can occur even in the context of severe cognitive impairment. For example, 
Collicutt McGrath and Linley (2006) found that all participants in their small-scale 
cross-sectional study reported high degrees of growth, despite having significant 
neurological and physical disabilities. The authors compared two matched samples of
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patients with acquired brain injury, one early post-onset {M=l  months, V = 10) and 
one late post-onset (M= 118 months, N= \ l) and discovered that PTGI scores were 
considerably higher for the late sample than the early sample, lending support to the 
idea that PTG is incremental over time (Tedeschi & Calhoun, 1995). Interestingly, 
the data also revealed a significant association between increased anxiety (as 
measured using the Hospital Anxiety and Depression Scale; Zigmond & Snaith,
1983) and psychological growth, suggesting that emotional distress may serve as a 
eatalyst for positive psychological change.
Contrary to this, Hawley and Joseph (2008) found that lower levels of anxiety and 
depression were related to positive changes in outlook in their 10 year follow-up of 
TBI survivors (N= 165), all of whom had sustained their injury 9-25 years 
previously (initially followed up two to six months post-recruitment). The 
researchers proposed that the inconsistency in results may be due to the different 
time frames of the two studies; however, it should also be noted that where 
participants were assessed using the HADS as an early outcome measure, this was 
replaced by a single item on a structured questionnaire at 10 year follow-up. Thus, 
the same standardised measures were not consistently employed. Moreover, fewer 
than half of the original study cohort (N= 563) were traced for long-term follow-up. 
52% of the sample demonstrated positive psychological change in this investigation, 
although there were no significant differences between the mild and severe TBI 
groups. Injury variables and early outcome measures were poor predictors of long­
term psychological growth.
Powell, Ekin-Wood and Collin (2007) also found that PTG increases over time 
following brain injury, and consider the possibility that the construct develops in line 
with the process of gaining insight and awareness. In a similar study to that of 
Collicutt McGrath and Linley (2006), the authors compared questionnaire responses 
from two matched groups of TBI survivors; one early post-injury (M= 1.7 years, N = 
23) and one late post-injury (M= 11.6 years, V = 25) and found that the later group 
reported a significantly greater degree of positive growth as measured on the PTGI. 
Given that the mean score for the early group (36.5) was lower than those reported 
for other trauma populations (e.g. bereaved parents, assault victims), this is 
suggestive of relatively little growth in the initial stages of recovery. However, a
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more recent follow-up study looking at PTG 13 years after severe TBI showed that 
once established, psychological growth is a relatively stable phenomenon. Powell, 
Gilson and Collin (2012) found no change in perceived benefits between 11 and 13 
years following injury in their sample of 21 participants, indicating that the trend 
remains consistent in the longer-term. Social support, high life satisfaction, milder 
disability, religious faith and new steady relationships were among the factors 
significantly associated with PTG; but a strong sense of meaning and purpose were 
the best predictors.
Additional evidence of the factors associated with PTG has recently been provided 
by Rogan, Fortune and Prentice (2013) in their cross-sectional investigation of 70 
participants with ABI. The authors demonstrated that higher levels of personal 
growth were associated with greater use of adaptive coping strategies; lower levels of 
emotional distress; and stronger beliefs about the treatment-induced controllability of 
injury-related consequences, but not with illness perceptions more generally. Greater 
use of adaptive coping strategies was the only variable to make a statistically 
significant contribution to the prediction of PTG, suggesting that these might help to 
facilitate the process. TBI accounted for 56% of the brain injuries in this sample, and 
the average time since injury was approximately six years.
Finally, Nochi (2000) used a qualitative research method to analyse the narratives of 
10 TBI support group members. The aim of this study was to examine the sense of 
self that people with brain injury experience in their daily lives, and the findings 
revealed that certain ‘stories’ had been reconstructed to reflect a more positive view 
that existed ‘in spite o f or ‘because o f the TBI. In particular, one category that 
emerged from the data was named ‘the grown self, within which participants 
presented their encounter as an impetus for personal development. For example, 
some stated that it had encouraged them to make better life decisions, whereas others 
indicated that they had a newfound capacity for understanding people and their 
problems.
Research on PTG after brain injury is still in its infancy (Ownsworth & Fleming,
2011), with many papers electing to focus solely on moderate to severe TBI or ABI 
samples more generally. Nevertheless, preliminary findings have shown that positive 
changes are not uncommon in this population (Hawley & Joseph, 2008), and thus it
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is a concept that clinicians should remain sensitive to when planning rehabilitation 
interventions.
1.8 Chapter summary
MTBI is among the most common neurological conditions, often resulting in a 
combination of physical, cognitive and emotional symptoms. Whilst most patients 
recover fully within the first few weeks or months following trauma, some will 
experience persistent complaints that result in significant levels of functional 
disability. Research suggests that factors such as female gender, prior psychiatric 
disturbance and pending litigation are predictors of poorer outcome; however, 
findings have not always been consistent and the lack of high-quality evidence 
precludes any firm conclusions about the role of these and other variables in long­
term debility.
The nature of the recent conflicts in Iraq and Afghanistan has seen a rise in the 
number of injuries being sustained by active-duty military personnel, many of which 
are caused by blast-related mechanisms. In response to governmental concern over 
the potential frequency and long-term effects of deployment-related MTBI in the 
British Armed Forces, DMRC Headley Court initiated a four phase rehabilitation 
programme which is now in its fifth operational year. Phase 2 of this curriculum 
comprises a psycho educational intervention that focuses on teaching, reassurance 
and support in an attempt to mitigate post concussive symptoms. A number of 
civilian patient education studies investigating the effects of early post-traumatic 
intervention have suggested that treatment approaches of this kind are currently the 
most successful in reducing the likelihood of ongoing problems. Although anecdotal 
evidence has indicated to clinicians that the Phase 2 intervention is beneficial to 
those patients that receive it, there remains no empirical evidence for its 
effectiveness.
Like many chronic conditions, the experience of, progression and outcomes from 
MTBI are influenced by a number of psychological factors which can be understood 
within the context of psychological theory. In particular, the CSM, CAT, Stress and 
Coping Model and PTG offer a conceptual framework for understanding and 
potentially managing MTBI with their focus on key constructs such as illness
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representations, coping, stress, appraisal and benefit finding. Accordingly, this thesis 
aimed to explore patient experiences of MTBI and the impact of a rehabilitation 
programme at DMRC Headley Court within the context of these key psychological 
perspectives.
1.9 Aims of thesis
To explore patient experiences of MTBI and to evaluate the effectiveness of a 
psychoeducational intervention (Phase 2) for military personnel who report persistent 
symptoms following a mild brain trauma, with a focus on symptom perception, 
patient experience, and the specific effects of treatment on stress management and 
benefit finding.
1.9.1 Plan of thesis
This thesis consists of five empirical studies using both quantitative and qualitative 
methodologies.
Study 1: The impact o f the Phase 2 intervention on cognitive, psychosocial and 
physical symptoms: A cohort study with a control group
Aims:
To explore the impact of the Phase 2 intervention for MTBI on cognitive, 
psychosocial and physical symptoms by comparing an early treatment group 
with delayed controls;
To assess the role of baseline demographic and clinical characteristics in 
predicting outcomes relating to cognitive, psychosocial and physical 
symptoms following Phase 2 intervention;
To assess the role of demographic characteristics, clinical characteristics and 
overall influence of cognitive, psychosocial and physical symptoms at 
baseline in predicting which patients are most likely to delay receiving Phase 
2 intervention.
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Study 2: Experiences o f mild traumatic brain injury: A qualitative study 
Aim:
• To explore how military personnel experience MTBI and subsequent 
symptom presentation.
Study 3: Experiences o f the Phase 2 intervention: A qualitative study 
Aim:
• To assess patients’ experiences of the Phase 2 intervention for MTBI at 
DMRC Headley Court.
Study 4: The impact o f the Phase 2 intervention on benefit finding following mild 
traumatic brain injury: An experimental study
Aim:
• To explore the effect of the Phase 2 intervention on patients’ ability to show 
positive psychological change in response to their MTBI event.
Study 5: The impact o f the Phase 2 intervention on stress management following mild 
traumatic brain injury: An experimental study
Aim:
• To explore the effect of the Phase 2 intervention on patients’ ability to 
manage their stress responses in relation to a public speaking paradigm.
64
Chapter 2 
STUDY 1
The impact of the Phase 2 intervention on cognitive, 
psychosocial and physical symptoms: A cohort study
with a control group
2.1 Chapter overview
Civilian-based literature suggests that early educational information following mild 
traumatic brain injury promotes better outcomes. The aim of this chapter is to 
establish whether such an approach is similarly effective within a military population 
who receive treatment at DMRC Headley Court, and to evaluate which patients 
benefit the most from the Phase 2 intervention.
2.2 Introduction
An increasecLnumber of service personnel on both sides of the Atlantic are surviving 
injuries sustained in the recent military and combat operations due to improvements 
in body armour and advances in medical technology (Tanielian & Jaycox, 2008). 
However, many of those wounded in these conflicts are left coping with injuries that 
have potentially long-term and significantly debilitating consequences, such as mild 
traumatic brain injury. A recent cohort study found a prevalence rate of 4.4-9.5% in 
the UK armed forces; with ‘blast explosions’ being the most frequently reported 
mechanism of trauma (Rona et al, 2012). Although for most people recovery is 
excellent (Iverson, 2005), some will experience persistent ‘post-concussion’ 
symptoms that typically include headaches, dizziness, poor concentration, memory 
problems and low mood (King, 1997).
There is a growing consensus that psychological factors such as distress play a 
significant role in the maintenance of symptoms following injury, and this has strong 
therapeutic implications (Bryant, 2008). Research suggests that the early
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rehabilitation of patients, with a focus on education, reassurance and support, is 
currently the most effective strategy for reducing long-term complaints and ongoing 
functional impairment (Barth et al., 1999; Mittenberg et al, 1996; Ponsford et al, 
2002; Wade et al, 1998); with one meta-analytic review finding a modest effect size 
average of 0.32 (Mittenberg, 2001). However, there is little support for these same 
models of clinical management when provided later after the trauma (Snell et al, 
2009).
In line with the existing evidence base, DMRC Headley Court established a 
restorative programme for UK servicemen and women with suspected mild traumatic 
brain injury. Phase 2 of this programme has provided active treatment to nearly 300 
military personnel since June 2008. In order to inform future policy at this unit and 
ensure that care is optimal for all patients, the evaluation of treatment benefit, in 
addition to the temporal nature of this psychoeducational intervention, is required.
2.3 Aims
• To explore the impact of Phase 2 intervention for mild traumatic brain injury 
on cognitive, psychosocial and physical symptoms by comparing an early 
treatment group with delayed controls;
• To assess the role of baseline demographic and clinical characteristics in 
predicting outcomes relating to cognitive, psychosocial and physical 
symptoms following Phase 2 intervention;
• To assess the role of demographic characteristics, clinical characteristics and 
overall influence of cognitive, psychosocial and physical symptoms at 
baseline in predicting which patients are most likely to delay receiving Phase 
2 intervention.
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2.4 Method
2.4.1 Design
This was a retrospective and prospective cohort study. A proportion of the data had 
already been collected prior to the start of the study (retrospective element), and the 
remainder was collected as new patients were enrolled onto the Phase 2 intervention 
(prospective element).
2.4.2 Design issues
Many researchers still consider randomised controlled trials (RCT) to be the gold 
standard for assessing the effectiveness of interventions within a patient population, 
as this enables extraneous variables to be controlled and direct causal links between 
the intervention and subsequent outcome variables to he assumed. Since the aim of 
the rehabilitation programme on offer at DMRC Headley Court is to support the 
individual as soon as possible following injury in order to promote recovery and 
normalise symptomatology, it was deemed unethical to intentionally withhold 
treatment, and precursory discussions with the Ministry of Defence Research and 
Ethics Committee (MoDREC) confirmed this consideration. However, given that a 
significant number of the personnel enrolled on Phase 2 since it began operation had 
experienced a delayed referral (due to reasons such as denial, or a focus on other 
health concerns); this raised the possibility of an effectiveness study using a delayed 
treatment group as a waiting list control.
When designing the protocol, the initial plan was to utilize a matched case control 
design to examine the effectiveness of early MTBI treatment compared with when 
the condition had been allowed to progress naturally without intervention. It was 
therefore thought that those individuals who had been enrolled on the programme 
within the first three months post-injury could be matched on a case by case basis to 
those who had experienced a delayed referral (i.e. longer than three months), and the 
two groups compared on a number of outcome variables collected through 
completion of an in-house symptom checklist measure. Unfortunately however, we 
were unable to obtain information pertaining to the available sample population (i.e.
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size, demographic profiles) without prior MoD approval, and so the number of 
potential participants that could be matched effectively was unknown. The main 
practical difficulty with matched pairs is that cases can only be used for whom there 
are matching controls. As such, the more variables that are matched for, the smaller 
the pool of potential controls becomes. Given that we had data on a number of 
different variables in this study, many of which could strongly relate to the outcome 
measures of interest, it was reasoned that our populations were undersized. It was 
therefore decided to take an ‘unmatched’ control group and use ordinary regression 
methods to control for certain variables in the analysis.
2.4.3 Participants
Patients who had been treated on Phase 2 of the MTBI programme at DMRC 
Headley Court between June 2008 and May 2013. Inclusion criteria were as follows:
(i) UK military personnel aged between 18 and 60 years who met the 
World Health Organisation Collaborating Centre for Neurotrauma 
Task Force on Mild Traumatic Brain Injury criteria for MTBI (Carroll 
et al, 2004) as documented in their medical records (definite MTBI) 
or on self-report (possible MTBI);
(ii) Reported symptoms consistent with MTBI (i.e. cognitive, 
psychosocial, physical), where these symptoms could not be fully 
explained by other physical injuries, mental health or pre-morbid 
issues;
(iii) Completed the Phase 2 intervention for MTBI at DMRC Headley 
Court;
(iv) Absolute baseline and discharge assessment measures of current 
symptom expression available.
By definition, individuals not enrolled on the Phase 2 intervention following clinical 
assessment by one of the MTBI team were not considered eligible for inclusion in 
this study. Reasons for not recommending this care pathway comprised:
(i) Not considered to have sustained a traumatic brain injury (TBI);
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(ii) Considered to have sustained a TBI but the injury was classified as 
moderate or severe rather than mild;
(iii) Met the WHO (2004) operational criteria for MTBI but also presented 
with concurrent physical and/or psychological conditions that 
warranted prioritisation (thus resulting in a delay for potential MTBI 
intervention).
As of the May 2013, a total of 292 potential participants had been identified, all of
whom had completed a baseline assessment measure of current symptom expression. 
Of the 277 patients that had completed Phase 2 intervention at this time, 53 had 
missing data (i.e. no available discharge assessment measure of current symptom 
expression) and a further 82 had not consented to having their information included 
in the study (and were therefore automatically excluded). Data were ultimately 
obtained for 142 participants, yielding a 76.3% response rate (see figure 1).
Figure 1: Recruitment flow chart
Missing data {n = 53) 
Current patients (« = 15)
Non-response {n = 39) 
Non-contactable (« = 37) 
Declined to consent {n = 5) 
Death (« = 1)
Complete datasets obtained (n = 142)
Total patients assessed by the MTBI team at DMRC Headley Court 
between June 2008 and May 2013 (« = 912)
Discharge measures of current symptom expression available 
(M = 224)
Patients enrolled on the Phase 2 intervention following initial 
clinical assessment by the MTBI team (« = 292)
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2.4.4 Procedure
Measures of current symptom expression are completed by patients as part of routine 
treatment intervention. This study involved the analysis of secondary data collated 
from archival resources; that is, the programme’s clinical database and existing case 
notes (i.e. medical records). No additional information was sought from patients.
Data collection began in March 2011 and continued through until May 2013. Regular 
searches of the MTBI database ensured that all individuals who appeared to meet the 
inclusion criteria outlined above were identified and targeted accordingly.
Ethical approval for this study was obtained from both the Ministry of Defence 
Research and Ethics Committee (MoDREC; Protocol No: 082/PPE/10) and the 
University of Surrey Ethics Committee.
2.4.4.1 Retrospective consent
For those who had been discharged prior to the onset of the study (and were not 
otherwise known to be receiving treatment at the DMRC) seeking and obtaining 
consent formed a three step process. Firstly, an official letter was sent out from the 
MTBI clinic informing individuals that they would shortly be receiving a telephone 
call from the Principle Investigator (PI). This letter briefly described the proposed 
research and explained why participation was welcomed by the MoD. The PI then 
contacted potential participants via telephone (where possible), to explain the nature 
of the research in more detail and obtain verbal agreement to send out an information 
sheet, consent form and pre-paid return envelope in the post. These documents 
supported the information covered in the initial letter and subsequent telephone 
conversation. It was deemed that by making contact in this particular order, any 
possible anxieties felt by individuals would he assuaged, and positive response rates 
would (potentially) be enhanced.
2.4.4.2 Prospective consent
For newly enrolled patients, an appointment was made to meet with the PI at the 
MTBI clinic. During this meeting, personnel received the same information as 
included in the letters and telephone calls outlined above, and were provided with the
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same information sheet and consent form which they were asked to return at their 
convenience. This practice also applied to those who had heen discharged from the 
MTBI programme but continued to attend other appointments at DMRC, and were 
thus able to be consulted with in person.
2.4.5 Measures
2.4.5.1 Demographic and clinical characteristics
Pre- and peri-injury information documented on the MTBI programme database as 
part of routine care practice was collected as follows: age, gender, marital status, 
service branch, rank, number of prior deployments, compensation status, mechanism 
of injury, internal classification of injury, diagnostic indicators such as LOG and 
PTA (note that GCS scores were not available), previous TBI history, imaging 
results (MRI/CT) if brain scan undertaken, other injuries sustained concurrently with 
MTBI, co-morbid mental health issues, length of time between injury and clinical 
assessment, and intervention duration. In the event that any required information had 
been omitted from these electronic entries, patients’ medical records were consulted.
2.4.5.2 Current symptom expression
At initial assessment, discharge and at regular intervals during the course of 
treatment, patients are asked to complete a self-report questionnaire known as the 
‘Full Symptom Checklist’ (FSC). This measure was developed internally by the team 
at DMRC and consists of 54 items specifically designed to assess the symptoms of 
patients referred to and subsequently enrolled on the MTBI programme. The FSC 
was created by combining items (with minor formatting revisions, but no significant 
changes to content) from existing validated and widely used measures of MTBI 
symptoms, including: the Post Concussion Syndrome Checklist (PSCS, Gouvier et 
al, 1992), the Rivermead Post Concussion Symptom Checklist (RPQ, King et al, 
1995; Crawford et al, 1996), the Post Concussion Checklist (PCL, Oddy et al,
1978), the Graded Symptom Checklist (Lovell & Collins, 1998) and the Standardized 
Assessment of Concussion (McCrea et al., 2000). Additional items were derived 
from key articles describing the potential sequelae of MTBI (e.g. Katz & Deluca,
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1992; Kay, 1986; Palmese & Raskin, 2000). Items are grouped into seven symptom 
domains: ‘memory’, ‘attention and processing’, ‘executive functions’, ‘language’, 
‘emotions’, ‘social interaction’ and ‘physical’. The frequency and severity, as well as 
duration (where applicable) of any reported symptoms are rated on a four point scale, 
where 4 represents greatest frequency, severity or duration of symptoms. The FSC is 
firstly completed on initial assessment via a structured clinical interview with the 
MTBI team, and thereafter using either a web-based system that patients can access 
off-unit, or in further face-to-face sessions.
A breakdown of the FSC by each symptom domain and the items contained therein is 
presented as follows:
1) ‘Memory’ (« = 7): ‘Disorientation’; ‘Difficulty remembering (details of 
things that have happened/what you had for dinner last night/the names of 
people you see often/your daily schedule/important things you must do)’; 
‘Difficulty learning new things’.
2) ‘Attention and processing’ {n = 9): ‘Problems with concentration’; ‘Easily 
distractible’; ‘Difficulty shifting attention easily between tasks’; ‘Difficulty 
understanding new instructions’; ‘Easily confused’; ‘Feeling slower in 
thinking skills’; ‘Problems with multitasking’; ‘Getting overloaded more 
easily’; ‘Slower reaction speeds’.
3) ‘Executive functions’ {n = 8): ‘Difficulty making connections between ideas’; 
‘Poor problem-solving skills’; Reduced judgement’; ‘Reduced insight/poor 
awareness’; Difficulty in planning and executing tasks’; ‘Difficulty 
prioritising’; ‘Difficulty sequencing steps for completion of a task’; ‘Poor 
self-monitoring of performance’.
4) ‘Language’ {n = 3): ‘Reduced ability to express clear, concise thoughts’; 
‘Difficulty in understanding what is said in a conversation’; ‘Difficulty with 
finding the correct words to say’.
5) ‘Emotions’ {n = 8): ‘Anxiety’; ‘Low mood’; ‘Easily frustrated’; 
‘Irritability/anger’; Reduced control over laughing or crying’; ‘Feeling
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worthless’; ‘Feeling restless’; ‘Impulsivity -  doing/saying things without 
thinking’.
6) ‘Social interaction’ {n = 6): ‘Argumentative’; ‘Avoiding friends/family’; 
‘Loss of motivation to do things’; ‘Obsessive/compulsive traits’;
‘Moodiness’; ‘Sexual problems’.
7) ‘Physical’ {n = 13): ‘Headache’; ‘Blurred/double vision’; ‘Sensitivity to 
bright light’; ‘Sensitivity to bustle (movement around you)’; Sensitivity to 
loud noise’; ‘Mental fatigue/drowsiness/need for long hours of sleep’; 
Difficulty sleeping -  either getting to sleep or staying asleep’; ‘Less tolerance 
for alcohol’; ‘Nausea/vomiting’; ‘Dizziness/balance problems’; ‘Back pain’; 
‘Neck pain’; ‘Tinnitus (ringing in the ears)’.
Table 1 shows the coefficients of reliability (Cronbach’s alpha) of the FSC’s 
frequency and severity scales by symptom domain. Each scale showed consistently 
good reliability with all alphas above .70 (Field, 2005).
Table 1. Reliability scores for the frequency and severity scales of the Full 
Symptom Checklist by symptom domain
Frequency
Scale
Severity
Scale
Symptom Domain a a
Memoiy .77 .79
Attention & processing .86 .87
Executive functions .87 .89
Language .73 .72
Emotions .84 .84
Social interaction .79 .78
Physical .79 .83
Note: Based on « = 128 as per the final sample size.
2.4.6 Phase 2 intervention
Phase 2 targets personnel whose MTBI symptoms are still present three weeks or 
more following the injury event, and is the first tier of the programme whereby 
patients are seen through a specialist team at DMRC. Once enrolled on the 
intervention, patients receive a highly individualised and goal-driven treatment plan
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that incorporates common elements such as stress reduction and relaxation training 
techniques; methods for coping with memory/attentional difficulties; and 
recommendations for a graded return to normal levels of exertion. The primary aim 
of this psychoeducational intervention is to reduce the symptoms themselves. Where 
this is not possible, the aim becomes to help patients learn to manage their symptoms 
in order to minimise interference with social/occupational demands. This is 
accomplished through initial interviews/rapport building, followed by telephone and 
web-based support systems, along with further face-to-face therapy sessions 
whenever appropriate and possible. Phase 2 patients are contacted regularly (every 
one to three weeks) by their treating clinician whilst on the intervention, and are 
reviewed up until the point where: they are either no longer symptomatic; are 
deemed to be effectively self-managing any enduring symptoms; require more 
intensive MTBI intervention (i.e. Phase 3); require onwards referral as appropriate.
2.4.7 Early and delayed intervention groups
In order to examine the effect of Phase 2 on reported symptomatology, baseline (or 
initial assessment) measures from delayed patients were compared to end of 
treatment (or discharge) measures from early intervention patients. Delayed patients 
were therefore coded as ‘0’ (no intervention received), and early intervention patients 
as ‘ r  (intervention received). For the purposes of the present study, the two groups 
will hereby be referred to as ‘intervention’ and ‘control’.
To qualify as belonging to the intervention group, patients had to have been 
clinically assessed by the MTBI team and provided with preliminary educational 
resources pertaining to individually reported symptoms within 90 days of their injury 
event. This is in line with the current evidence base suggesting that the majority of 
adult MTBI cases recover within the first three months post-injury (e.g. Carroll et al., 
2004), and indeed a high proportion of personnel are referred to the programme at 
DMRC within this timeframe. In accordance with this criterion, all patients enrolled 
onto the intervention 91 days or over following their MTBI event were categorized 
as controls. However, to assist the comparison between intervention and control 
groups, patients who were assessed by the team and enrolled onto Phase 2 between 
91 and 120 days following their injury event (M =10) were removed from all
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analyses. Thus, the intervention group featured those patients seen within 90 days of 
sustaining their MTBI, and the control group featured patients seen >120 days post­
injury.
2.4.8 Data reduction
2.4.8.1 Creating ‘impact’ scores
To begin with, each symptom experienced at baseline assessment and discharge (as 
recorded on the relevant 54 item checklist measures), together with their associated 
frequency and severity ratings, was entered for each participant. Baseline assessment 
measures were FSCs completed with patients during their initial clinical evaluation 
with the MTBI team, upon which decisions regarding the requirement for 
intervention were made (i.e. recommendation Phase 2 versus no requirement for 
intervention, or onward referral as appropriate). Similarly, discharge measures were 
FSCs completed by patients at or towards the end of their intervention, the results of 
which dictated future care plans (i.e. treatment conclusion versus enrollment onto the 
Phase 3 intervention, or onward referral as appropriate). Duration ratings were not 
entered on the basis that these could not be readily quantified for many of the 
symptoms listed (e.g. ‘difficulty learning new things’). A total of 324 symptom 
outcome variables were therefore yielded. Following this step, the total frequency 
and total severity ratings for each of the seven symptom domains (‘memory’, 
‘attention and processing’, ‘executive functions’, ‘language’, ‘emotions’, ‘social 
interaction’ and ‘physical’) were computed separately for both baseline assessment 
and discharge, again for each participant. This reduced the number of outcome 
variables down to 28. The total ‘impact’ of each symptom domain (e.g. ‘memory’) at 
both baseline assessment and discharge was then computed, further reducing the 
number of variables down to 14. Impact was defined as:
Total frequency rating + total severity rating / 2
So as to investigate differences in symptomatology between the two groups, each of 
the symptom domain impact variables were recoded whereby if participants were in 
the control group, the recoded variable represented total impact scores as
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experienced at baseline assessment. If, however, participants were in the intervention 
group, the recoded variable represented total impact scores as experienced at 
discharge assessment. Thus, the concluding number of outcome variables to be 
included in the initial analyses was seven.
2.4.5.2 Creating descriptive variables based on frequencies
For summary purposes, the baseline impact of each cognitive, psychosocial and 
physical symptom domain was determined for all participants. This was done by 
dividing each domain’s total impact score on initial assessment by the number of 
items within said domain, before converting these averaged scores to a three point 
Likert-type scale based on the distributions. Scores of 0 were categorised as ‘no 
impact’; scores of between 0.01 and 1.99 were categorised as ‘some impact’; and 
scores of between 2.00 and 4.00 were categorised as ‘significant impact’.
2.4.5.3 Creating impact ‘change’ scores
For the purposes of exploring recovery following the intervention, simple change 
score variables (5 = 72 -  Y\) were also computed, where Y\ was the total impact score 
at baseline assessment, and Ti was the total impact score at discharge assessment. 
This was again done for each of the seven symptom domains. A negative value 
therefore represented better outcome following the intervention (i.e. improvement, or 
lesser impact from symptoms within said domain), whereas a positive value 
represented worse outcome following the intervention (i.e. decline, or greater impact 
from symptoms within said domain). An overall change score variable was 
additionally calculated, where Y\ was the summed total impact score at baseline 
assessment, and 72 was the summed total impact score at discharge assessment (i.e. 
of all symptom domains).
2.4.9 Data screening
Inspection of boxplots identified extreme outliers on the variables ‘number of days 
post-injury’ and ‘duration of Phase 2 intervention’. Four cases were removed from 
the dataset on the grounds that they were not deemed representative of the
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programme’s general patient population (see below for details), thus resulting in a 
final sample size ofn=  128.
Regarding length of time between injury and clinical assessment, the vast majority of 
patients are seen by the MTBI team within five years (or 1825 days) of their injury 
event. Three cases were found to be 7.5, 10.3 and 12.2 years (or 2758, 3742 and 
4463 days) post-injury respectively.
Concerning time spent enrolled on Phase 2, one patient was identified as having 
received the intervention for longer than two calendar years (762 days). Internal 
policy recommends that personnel should only remain registered on the intervention 
for a maximum duration of 24 months, at which point a decision needs to be made 
regarding further input (i.e. either discharge or onward referral as appropriate). 
Further investigation revealed that the individual in question had not consistently 
engaged in ‘active’ intervention over this period; rather that treatment had at one 
point been temporarily suspended due to ongoing medical examinations.
The only two variables with missing data were ‘seeking compensation’ (a 
dichotomous variable; ‘0 ’ = no and ‘ 1’ = yes) and ‘number of prior deployments’.
For reasons unknown, this information was not recorded for 13.3% and 17.2% of the 
final sample respectively. As the results of Little’s Missing Completely At Random 
(MCAR) test revealed that there was no statistically reliable deviation from 
randomness ( %^ (4)= 9.27, > .05), the SPSS default procedure of list-wise deletion 
was taken as the primary approach to handling these missing data.
2.5 Results
2.5.1 Data analysis
SPSS version 20 (SPSS Inc., 2011) was used for all computations presented in this 
chapter. A two-tailed alpha level of .05 was used to evaluate the statistical 
significance of results.
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Data were analysed in the following ways:
i. Descriptive statistics were calculated to describe all participant demographic 
and clinical characteristics.
ii. Descriptive statistics were calculated to describe the relative impact of 
cognitive, psychosocial and physical symptoms, as reported by participants at 
baseline assessment.
iii. Demographic and clinical characteristics were compared between the 
intervention group and control group using Mann-Whitney tests and 
Pearson’s chi-square tests as appropriate.
iv. Total impact scores for each of the cognitive, psychosocial and physical 
symptom domains were compared between the intervention group at 
discharge and the control group at baseline, using Mann-Whitney tests.
V. Differences between the intervention group and control group in terms of 
significant clinical characteristics were further assessed using multiple 
logistic regression modelling.
vi. Differences between the intervention group and control group in terms of 
cognitive, psychosocial and physical symptom impact scores were further 
assessed using hierarchical logistic regression modelling, controlling for any 
significant clinical characteristics.
vii. The role of baseline demographic and clinical characteristics in predicting 
outcomes following the intervention was assessed for all participants using a 
series of hierarchical multiple regression analyses.
viii. The role of demographic characteristics, clinical characteristics and summed 
total impact score at baseline assessment in explaining intervention delay was 
assessed using hierarchical multiple regression analysis.
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2.5.2 Demographic and clinical characteristics
The demographic and clinical characteristics of all participants are shown in Table 2. 
The vast majority of participants were male, single, and in the British Army. Further, 
many held the rank of non-commissioned officer (either junior, e.g. lance corporal, 
corporal; or senior, e.g. sergeant, warrant officer). Blast was the most common 
mechanism of injury, followed by falls and road traffic accidents (RTAs). Gunshot 
wounds (GSWs) were the least common cause of MTBI in this sample. The majority 
of MTBIs sustained by participants were classed as ‘possible’, meaning that 
diagnoses were given according to self-report measures and a review of collateral 
information rather than documented medical evidence. Just under two thirds of the 
sample had reportedly experienced a loss of consciousness (LOG; for up to 30 
minutes) directly following their traumatic event, and just over half had experienced 
some degree of post-traumatic amnesia (PTA; up to 24 hours). Only a quarter had 
prior TBI history. Approximately half of all participants had received a diagnostic 
brain scan following their injury event (either CT or MRI), but only a quarter had 
evidenced structural abnormalities on these scans. Again, approximately half of the 
sample presented with co-morbid psychological issues at baseline assessment by the 
MTBI team, the most common problem being self-reported emotional (i.e. mood- 
related) change. Post traumatic stress disorder (PTSD) accounted for just under 8% 
of all formal mental health diagnoses. The average period of time between sustaining 
the MTBI and being assessed by the team at DMRC was 43 weeks, and the average 
duration of Phase 2 intervention was 27 weeks.
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Table 2. Demographic and clinical characteristics of all subjects
Total Participants (n = 128)
Demographic Data
Age (y) 30.23 ±7.41 (19-59)
Gender Vo(n)
Male 98.4 (126)
Female 1.6(2)
Marital status Vo(n)
Single 57.0 (73)
Married 39.1 (50)
Separated 3.9(5)
Service branch Vo(n)
Naval Service (inc. Royal Marines) 13.3 (17)
British Army 75.8 (97)
Royal Air Force 10.9(14)
Military rank Vo(n)
Junior ranks 28.1 (36)
Non-commissioned officer 58.6 (75)
Commissioned officer 13.3 (17)
No. of prior deployments 1.42 ±1.76 (0->5)'
Clinical Data
Mechanism of injury %(n)
Blast 64.8 (83)
GSW 1.6(2)
RTA 8 .6 (11)
Assault 4.7 (6)
Fall 10.2(13)’’
Sport 4.7(6)
Impact to head 5.5 (7)
MTBI classification %(n)
Possible 81.3(104)
Definite 18.7 (24)
LOG %(»)
Yes 65.6 (84)
No 34.4 (44)
PTA %(»)
Yes 51.6 (66)
No 48.4 (62)
Prior TBI history Vo(n)
Yes 25.0 (32)
No 75.0 (96)
Scan received Vo(n)
Yes 46.9 (60)
No 53.1 (68)
Structural abnormalities on scan
(if received) Vo(n)
Yes 21.7(13)'
No 78.3 (47)'
No. of other injuries sustained (in MTBI 1.93 ±1.31(0-6)
incident)
AMHIs at baseline assessment %(n)
Yes 45.3 (58)
No 54.7 (70)
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Table 2. Continued
Total Participants (n = 128)
Primary mental health diagnosis Yofn)
None 54.7 (70)
PTSD 7.8 (10)
PTS symptoms 3.9(5)
Anxiety disorder 0 .8 (1)
Self-reported emotional change 32.8 (42)
Seeking compensation %(n)
Yes 63.3 (81)'’
No 23.4 (30)'’
Unknown 13.3 (17)'’
No. of days post-injuiy 299.20 ±348.70 (18-1750)
Duration of Phase 2 intervention (days) 189.69 ± 125.31 (31-713)
Group membership Yofn)
Intervention 43.0 (55)
Control 57.0 (73)
Note: GSW = gunshot wound, RTA = road traffic accident, TBI = traumatic brain injury, 
LOC = loss of consciousness, PTA = post traumatic amnesia, AMHIs = additional mental 
health issues, PTSD = posttraumatic stress disorder, PTS = posttraumatic stress. Age, 
number of prior deployments, number of other injuries sustained, length of time between 
injury and clinical assessment, and duration of Phase 2 intervention expressed as means, 
standard deviation and possible range.  ^Based on « =106 due to missing data for this 
variable.  ^46.2% ( « = 6) of falls occurred as a result of engaging in sporting-related 
activities, but were classified in individual medical records as falls. 'Based on « = 60.
Based on « = 111 due to missing data for this variable.
2.5.3 Impact of cognitive, psychosocial and physical symptoms at baseline
Descriptive statistics for the relative impact of each cognitive, psychosoeial and 
physical symptom domain, as reported by participants at baseline assessment, are 
shown in Table 3. The modal categorisation across all domains was that of ‘some 
impact’, aside from executive functions which predominantly represented ‘no 
impact’. This may, however, be due to certain difficulties associated with the self- 
assessment of symptoms within this domain, as opposed to being an accurate 
representation of their overall effect. The physical symptom domain also appeared 
anomalous, whieh is perhaps indieative of the commonality, beyond MTBI, of many 
of the items contained therein (e.g. ‘back pain’). A strong parallel can be seen 
between the frequency figures for both memory and attention and processing, which 
may reflect a degree of overlap between the items. Similarly, the figures are also 
comparable across the domains of emotions and social interaction, although social 
interaction symptoms appear to have had less of an overall impact on participants at 
initial assessment. There is an interesting distribution for language-related symptoms,
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with responses comparatively more polarised towards either ‘no impact’ or 
‘significant impact’.
Table 3. Relative impaet of eognitive, psyehosoeial and physical symptom 
domains as reported at baseline assessment
Symptom Domain No Impact
% W
Some Impact Significant Impact
Memory 4.7 (6) 80.5 (103) 14.8(19)
Attention & processing 3.1 (4) 82.8 (106) 14.1 (18)
Executive functions 59.4 (76) 35.9 (46) 4.7 (6)
Language 25.8 (33) 56.3 (72) 18.0 (23)
Emotions 10.2(13) 76.6 (98) 13.3 (17)
Social interaction 18.0(23) 71.9 (92) 10.2(13)
Physical 0 .8 (1) 93.8(120) 5.5 (7)
2.5.4 Demographic and clinical characteristics by group
Demographic and clinical characteristics were compared between the intervention 
group and control group using Mann-Whitney tests and Pearson’s chi-square tests as 
appropriate. The results of these analyses are shown in Table 4.
To avoid including any expected frequencies of less than 5 in the ehi-square tests 
(thus resulting in a loss of statistical power), categories for three of the nominal 
variables were eollapsed down (or grouped). For ‘marital status’, cases that were 
originally elassed as ‘separated’ were re-classified as ‘single’. With regard to 
‘primary mental health diagnosis’, cases that had received a determination of 
‘PTSD’, ‘PTS symptoms’ or ‘anxiety disorder’ prior to their being enrolled on the 
Phase 2 intervention were re-eategorised as having a ‘clinical’ diagnosis. For 
‘mechanism of injury’, all cases were re-categorised into a dichotomous variable 
according to whether or not the MTBI was combat-related (where ‘0’ = No [not 
combat-related] and ‘1’ = Yes [combat-related]). In the present study, combat-related 
MTBIs included only those sustained via blasts or GSWs, whereas non combat- 
related MTBIs included all those sustained via alternative mechanisms (i.e. RTAs, 
assaults, falls, sporting-related incidents, and impacts to the head).
The Fisher’s exact test was used in place of a Pearson’s ehi-square test when 
investigating the association between group membership and gender. The 2 x 2
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contingency table revealed 50.0% of the cells to have an expected count of less than 
5 (1.1 and 0.9 respectively), therefore breaking a key assumption of the chi-square 
test. As Fisher’s exact test can be used irrespective of how small the expected 
frequencies are, it was deemed a more appropriate application in this instance.
Participants were comparable by gender, marital status, service branch and military 
rank. Although not statistically significant, ‘age’ demonstrated a noticeable trend, 
indicating that participants in the control group tended to be slightly older than those 
in the intervention group. Similarly, a trend could also be seen for ‘number of prior 
deployments’, suggesting that participants in the intervention group had undergone a 
greater amount of military operations than those in the control group. Again, 
however, this difference did not reach statistical significance. Participants also 
appeared comparable on a range of clinical characteristics, including: experience of 
LOC, performance of a diagnostic brain scan following the injury incident, results of 
assumed scan, and length of time spent enrolled on Phase 2. ‘PTA’, ‘prior TBI 
history’ and ‘seeking compensation’ each showed an observable trend in the 
expected direction, signifying that participants in the intervention group appeared 
more likely to have experienced some degree of memory loss following their MTBI, 
report previous experienee of brain injury, and be actively seeking reeompense for 
damages than those in the control group. Findings also indicated that participants in 
the intervention group reported a significantly greater number of concurrent physical 
injuries than those in the control group, and moreover; were 5.86 times more likely 
to have sustained a combat-related MTBI (based on the odds ratio). Conversely, 
participants were 2.75 times more likely to have sustained a ‘definite’ MTBI, and 
2.17 times more likely to present with additional mental health issues at baseline 
assessment if they were in the control group (again based on odds ratios).
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Table 4. Demographic and clinical characteristics by group
Intervention 
{n = 55)
Control 
(« = 73)
Sig.
Demographic
Age (y)
M 28.87 ±6.75 31.26 ±7.76 U= 1619.00 p =.061
Mdn 27.00 30.00
Range 32 40
Gender Vo(n)
Male 98.2 (54) 98.6 (72) - p =1.000
Female 1.8 (1) 1.4(1)
Marital status Vo(n)
Single 56.4 (31) 64.4 (47) X'=0,85 p=357
Married 43.6 (24) 35.6 (26)
Service branch %(%)
NS 10.9 (6) 15.1(11) X'= 1.58 p =.455
Army 74.5 (41) 76.7 (56)
RAF 14.5 (8) 8.2 (6)
Military rank %(n)
Junior 25.5 (14) 30.1 (22) x" = 3.79 p  =.150
NCO 54.5 (30) 61.6(45)
CO 20 .0 (11) 4.7(6)
No. of prior deployments
M 1.73 ± 1.88" 1.16 ±1.63’’ {/= 1119.50 p  =.066
Mdn 1.00" O.OO’’
Range 5" 5’’
Clinical
Combat-related 
MTBI %(n)
Yes 83.6 (46) 46.6 (34)
No 16.4 (9) 53.4 (39)
MTBI classification %(n)
Possible 89.1 (49) 75.3 (55)
Definite 10.9 (6) 24.7(18)
LOC %(»)
Yes 69.1 (38) 63.0 (46)
No 30.9 (17) 37.0 (27)
PTA %(»)
Yes 60.0 (33) 45.2 (33)
No 40.0 (22) 54.8 (40)
Prior TBI history Vo(n)
Yes 32.7(18) 19.2(14)
No 67.3 (37) 80.8 (59)
Scan received %(n)
Yes 49.1 (27) 45.2 (33)
No 50.9 (28) 54.8 (40)
Structural abnormalities on
scan (if received) Vo(n)
Yes 22.2 (6)' 21.2 (7)'’
No 77.8 (21)' 78.8 (26)'’
%"= 12.83
;T=3.89
r= o .5 i
r  = 2.75
r=3.07
x' = 0.19
/X.OOl** 
p = 049* 
p = 474 
p  = 097 
=.080 
p =.663
X^=0.01 p = 925
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Tabic 4. Coutiuucd
Intervention 
(« = 55)
Control
(« = 73)
Sig.
No. of other injuries 
sustained
M 
Mdn 
Range 
AMHIs at baseline 
assessment Vo(n)
2.24 ± 1.39 
2.00 
6
1.70 ±1.20 
2.00 
5
U= 1601.50 p =.043*
Yes
No
Primary mental health 
diagnosis Vo(n)
34.5 (19)
65.5 (36)
53.4 (39) 
46.6 (34)
%" = 4.51 p =.034*
None 
Clinical 
Self-report 
Seeking compensation
65.5 (36) 
10.9 (6)
23.6 (13)
46.6 (34) 
12.3 (9)
41.1 (30)
%"=4.95 p = 084
Yes
No
Duration of Phase 2 
intervention (days)
80.8 (42)'
19.2(10)'
66.1 (39)^  
33.9 (20)^
%" = 3.02 p =.082
M
Mdn
Range
189.09 ±116.54
157.00
593
190.14 ± 132.59 
152.00 
682
U= 1916.00 p =.662
Note: NS = Naval Service, RAF = Royal Air Force, NCO = Non-Commissioned Officer, CO 
= Commissioned Officer, LOC = loss of consciousness, PTA = post traumatic amnesia, 
AMHIs = additional mental health issues. < .05 **p < .001. " Based on « = 48.  ^Based on 
M = 58. ' Based on « = 27.  ^Based onn = 33. '  Based onn = 52. Based onn = 59.
2.5.5 Total impact scores by group
Total impact scores for each of the eognitive, psyehosoeial and physical symptom 
domains (n =7) were compared between the intervention group at discharge and the 
control group at baseline, using Mann-Whitney tests. The results of these analyses 
are shown in Table 5. Tests indicated that participants in the control group were 
significantly more affected by symptoms within each of the seven domains than 
participants in the intervention group.
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2.5.6 Differences between groups regarding significant clinical characteristics
Initial bivariate analyses revealed signifieant differenees between the intervention 
and control group on the following elinieal variables: ‘MTBI classification’, ‘number 
of other injuries sustained’, ‘AMHIs at baseline assessment’, and ‘combat-related 
MTBI’. A multiple logistic regression analysis was used to further determine which 
of these variables significantly and independently differed between groups; the 
results of which are shown in Table 6 .
A test of the full model against a constant-only model was statistically signifieant, 
indicating that the variables, as a set, reliably distinguished between the intervention 
and control group. The model classified 62.5% of responses correctly (56.4% for 
intervention, and 67.1% for control). The Wald criterion demonstrated that only 
‘combat-related MTBT made a signifieant contribution to the model, whereas ‘MTBI 
classification’, ‘number of other injuries sustained’ and ‘AMHIs at baseline 
assessment’ did not significantly affect group membership. The ‘odds ratio’ for the 
‘combat-related MTBI’ coefficient was 3.49, thus suggesting that those participants 
who had sustained their MTBI through armed conflict were almost three and a half 
times more likely to have received the intervention than those who sustained their 
MTBI by means of alternative mechanisms.
To test the assumption of linearity, the signifieanee of the interaction term between 
the only continuous independent variable (‘number of days post-injury’) and its log 
transformation was checked (Hosmer & Lemeshow, 1989). This interaction had a 
significance value of greater than .05 {p =.82), indicating that the assumption of the 
linearity of the logit had been met. As no cases of data were related, it can be further 
assumed that the assumption of independence of errors was also satisfied.
To cheek the assumption of multieollinearity, variance inflation factor (VIF) values 
were investigated. The largest value in the regression was well below 10 at 1.41 for 
the variable ‘combat-related MTBT and was therefore within the acceptable range 
(Myers, 1990). Furthermore, the average VIF value was not substantially greater than 
1 at 1.22 indicating an unbiased equation (Bowerman & O’Connell, 1990). Tolerance 
values were all above .1 which did not indicate a serious eollinearity problem 
(Menard, 1995), with the lowest being .71 for ‘combat-related MTBT. Thus, it can
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be safely assumed that the independent variables did not have a strong linear 
relationship with one another.
To evaluate whether any eases might have been overly influential to the model, a 
easewise diagnosis was undertaken. No case had a standardized residual value of 
greater than ±2.5, and as only two eases (or 1.6%) had standardized residual values 
of greater than ±2, this was deemed to be acceptable (Field, 2005).
Given that no implausibly large standard errors were produced, it can be further 
supposed that issues with either incomplete information, or complete separation did 
not occur (Field, 2005).
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2.5.7 Differences between groups regarding cognitive, psychosocial and physical 
symptom impact scores
Initial bivariate analyses revealed signifieant differenees between the intervention 
and control group on all symptom domain total impact scores (« = 7). A preceding 
logistic regression analysis showed ‘combat-related MTBI’ to be the only clinical 
characteristic examined to have a signifieant effect on group membership. A 
hierarchical multiple logistic regression analysis was therefore undertaken to 
determine which of the symptom domain total impact scores remained significantly 
and independently associated with group membership, after controlling for ‘combat- 
related MTBT (see Table 7).
‘Combat-related MTBT was thus entered into the first step of the equation, and all 
symptom domain total impact variables were entered in the second step. A test of the 
full model against a constant-only model was statistically signifieant, indicating that 
the variables, as a set, reliably distinguished between the intervention and control 
group. According to the log-likelihood statistic, the model in Block 2 was superior to 
the model in Block 1 in terms of overall model fit (a reduction of 44.85 from 161.38 
to 116.53). The percentage of correct ease classifications increased by 17.2% (from 
62.5% in Block 1 to 79.7% in Block 2) and Nagelkerke’s-7?^  value was more than 
300% larger (.14 for Block 1 and .49 for Block 2). According to the Wald criterion, 
only ‘memory impact’, ‘executive functions impact’ and ‘emotions impact’ made 
signifieant contributions to variations in group membership over and above ‘combat- 
related MTBT. The coefficients for all remaining symptom domain total impact 
variables were not statistically signifieant. Exp(B) values for ‘memory impact’ and 
‘emotions impact’ indicated that when these total scores were raised by one unit, 
participants were less likely to have received the Phase 2 intervention. Contrastingly, 
the Exp(B) value for ‘executive functions’ impact indicated that when this total score 
was increased by one unit, participants were more likely to have received the 
intervention.
To test the assumption of linearity, the significance of each interaction term between 
the continuous independent variables and their respective log transformations was 
checked (Hosmer & Lemeshow, 1989). All interactions had significance values of
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greater than .05 (the smallest being .121), indieating that the assumption of the 
linearity of the logit had been met for eaeh of the seven total impact variables. As no 
cases of data were related, it can also be supposed that the assumption of 
independence of errors was satisfied.
To check the assumption of multieollinearity, variance inflation factor (VIF) values 
were investigated. The largest value in the regression was well below 10 at 4.65 for 
the variable ‘social interaction impact’ and was therefore within the acceptable range 
(Myers, 1990). Tolerance values were all above .1 which did not indicate a serious 
eollinearity problem (Menard, 1995), with the lowest being .22 for ‘social interaction 
impact’. As this was still above .2 (the value at which a potential problem with 
eollinearity would be indicated), it can be safely assumed that the independent 
variables did not have a strong linear relationship with one another.
To evaluate whether any eases might have been overly influential to the model, a 
easewise diagnosis was undertaken. Six cases (or 4.7%) had standardised residual 
values of greater than ±2 and were therefore within the acceptable amount of 5% 
(Field, 2005). However, four of these eases (3.1%) had absolute values of greater 
than ±2.5 and as two had values above ±3, it was decided that further investigation of 
these eases should take place.
When looking at further influence statistics, one of the cases with a standardised 
residual value of greater than ±2.5 also had a Cook’s distance value of greater than 1 
(at 1.14), which Stevens (1992) suggests could be problematic. It is therefore 
possible that this ease unduly influenced the complete regression model (Cook & 
Weisberg, 1982). However, this same case did not have a leverage value of greater 
than two or three times the average value (.141 or .211 \  and so did not indicate that 
it could be having a great amount of effect on the estimate of regression coefficients. 
Similarly, no other case with standardised residual values of greater than ±2.5 
presented with high leverage values. No ease had absolute DFBeta values of greater 
than 1.
 ^The average leverage value was calculated as {k + \)!n where k denotes the number o f predictors and 
n indicates the number o f participants (Field, 2005). Therefore, (8+l)/128 = 0.070.
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The eases in question were all below the eritieal value of %^(8) = 26.13,/> < .001 
again suggesting that they did not influence the model excessively (Barnett & Lewis,
197&X
Finally, the result of a Durbin-Watson test fell within the acceptable range of 1 and 3 
at 1.99, indicating that the residuals of the model were independent (Field, 2005). 
Examining the residuals therefore isolated points for which the model fitted poorly 
(potential outliers), as well as points that may have exerted an undue influence on the 
model (influential eases). Inspection of the raw data did not reveal any good reason 
for why these cases might be unusual.
Isolated eases were not excluded on the basis that all scores were legitimate, and 
therefore a degree of caution should be inferred when interpreting the model.
Given that no implausibly large standard errors were produced, it can be further 
supposed that issues with either incomplete information, or complete separation did 
not occur (Field, 2005).
92
m
On
a
O
s
ko
uan
"üC3PU
. §â
2
.503
S
0
Ss
A
14-1
0
a
.2
an
1
W)o A
(U z
Uü <u
J3 'gB <u
13 so A15 gu ok u
2 W)
2 a
w ■B
§
-242 <u
H .s
I
I
U
ir)
<y\
pq
(N
O
On
NO
*
*
*
O
o
oo  
i n  oo
CN
o o  mm xf
s s
m ON 
m  ^
nd
I
îli
NOTf m m
c6 R
CN o  '—I
OO NO On m NO
o  o
S
CN
OO OO O
^  O n
o  o
*
*  *
*  *I m ON 
o  o  CN 
O  O  '—I
en
*
*
O
o
o o
m  o o  t >  o  
(N  o o  rn
o CN
m  o o  ON 
i n  VN o  o
O  o  o  o
NO
CN
o
m  o
CN ' 
O  O
x f
ON
CN
O
I
T3
<U
1
ü
2
Jîf
^  ^  2  ^  ^  ^
I
m
i n  O n CN
C'' O n o  C^ 
OO NO OO ON
O  O  O  o
NO CN o  NO 
--H 00 o  o
o  
o
V
g  s
Il ^ ^!L
CN ©o'
g - s
*
CN CN 
CN CNen o
ON <N 
<N 
ON (N
OO i n  
ON (NO v4
o  ON 
O  n -
m  O n <—I m
o o o o
m o o NO 
; CN O  O  O O O O
uto  ,
G G S I §■§ t
I_| W 00 Ph
vno
V
00
V
i n
oo
?
li
• z
oo
V
*
*
*
o
V 
Ci, 
*
*
2.5.8 The role of baseline demographic and clinical characteristics in predicting 
outcomes following the intervention
In order to examine which patients typically respond better (or worse) to the 
intervention, a series of hierarchical multiple regression analyses were carried out on 
symptom domain impact change scores. Results of evaluation of assumptions led to 
the transformation of some of the variables to reduce skewness and improve 
normality. The transformations were also used to correct for potential problems with 
heteroscedasticity, nonlinearity, and outliers. Investigation of the normality of 
distribution via histograms, together with the calculation of z-scores for skewness 
and kurtosis (with an upper threshold of ± 3.29), revealed the variables ‘age’,
‘number of other injuries sustained’, ‘duration of Phase 2 intervention’, ‘number of 
days post-injury’, and ‘executive functions impact change’ to be substantially 
positively skewed. Subsequent log transformations (log(Zi)) successfully corrected 
for these distributional problems; reducing the positive skew for these data. For those 
variables which tended to zero or negative values, an appropriate constant was added 
prior to the transformation in order to make the smallest value in the data set positive 
(Tabaehniek & Fidell, 2007). In addition, the variables ‘physical impact change’ and 
‘total impact change’ were both revealed to be moderately positively skewed, and 
both remained non-normal following square root (VXi + C) and log (log(Xi + C)) 
transformations. Thus, six outlying eases for the variable ‘physical impact change’ 
and seven outlying eases for the variable ‘total impact change’ were replaced by the 
next highest score plus one in the dataset (Field, 2005), resulting in normal 
distributions for each.
In order to maximise on the number of eases per predictor in the following multiple 
regression models, a total of six variables were omitted from the analyses. These 
were: gender (on the basis that only 1.6% of the overall sample were female); service 
branch (on the basis that this factor would have to be dummy coded if included, 
thereby further increasing the number of predictor variables); results of diagnostic 
brain scan received (i.e. presence/absence of structural abnormalities, on the basis 
that more than 50% of participants did not undergo such a scan following their MTBI 
event); primary mental health diagnosis (on the grounds that this variable would also 
have to be dummy coded if included, and the variable ‘AMHIs at baseline
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assessment’ was otherwise retained); ‘number of prior deployments’; and ‘seeking 
compensation’ (both of which evidenced missing data). This resulted in a more 
acceptable ratio of 10.67 eases of data for each predictor included.
So as to include ‘military rank’ in the regression models, it was re-coded to a 
dichotomous variable; ‘0 ’ = lower ranks (consisting of junior ranks and junior non­
commissioned officers) and ‘ 1’ = higher ranks (consisting of senior non­
commissioned officers and above).
In eaeh of the following hierarchical multiple regression analyses, the demographic 
variables ‘age’, ‘marital status’ and ‘military rank’ were entered into the first step of 
the equation. The remaining clinical variables ‘combat-related MTBT, ‘MTBI 
classification’, ‘LOG, ‘PTA’, ‘prior TBI history’, ‘AMHI issues at baseline 
assessment’, ‘number of other injuries sustained’, ‘duration of Phase 2 intervention’ 
and ‘number of days post-injury’ were all entered into the second step.
Given that no independent variable was a combination of the other predictors, the 
assumption of singularity was deemed to have been met. All values of the dependent 
variable (i.e. outcome) were derived from separate entities and therefore the 
assumption of independence was also satisfied. As recommended by Field (2005), 
descriptive statistics were used to cheek eaeh correlation matrix for multieollinearity. 
None of the predictors were found to correlate too highly with one another (i.e. R 
>9).
2.5.8.1 Memory impact change
‘Age’, ‘marital status’ and ‘military rank’ accounted for 6 .8% of the variance in 
memory impact change score, and this model was statistically significant (7^(3,124) = 
3.01,;;<.05).
After entry of the clinical variables in Step 2, the total variance explained by the 
model as a whole was 17.9%. The introduction of these clinical variables explained 
an additional 11 .1% of the variance after controlling for the demographies, and 
although this improvement was non-significant (F(9, 115) = 1.73, = .09), the model 
was again a significant fit of the data overall (F(12,l 15) = 2.09,7? < .05). When all 
twelve independent variables were included in the second stage of the regression
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model, neither ‘age’ nor ‘military rank’ were significant predictors. The most 
important predictor of memory impact change score was ‘number of days post­
injury’. This variable showed a positive relationship, indicating that as time between 
the injury and initial clinical assessment by the MTBI team increased, so did memory 
impact change score (i.e. worse outcome following the intervention).
eollinearity statistics (i.e. VIF and tolerance values) were investigated and all were 
found to be within the acceptable limits. It can be safely assumed therefore that the 
independent variables did not have a strong linear relationship with one another, and 
that the assumption of multieollinearity was met.
A easewise diagnosis was undertaken to evaluate whether any eases might have been 
overly influential to the model. Four eases (or 3.1%) had standardised residual values 
of greater than ±2 and were therefore within the acceptable amount of 5% (Field, 
2005). One of these eases (or 0.8%) had an absolute value of greater than ±2.5, but 
was again within the acceptable amount of 1% (Field, 2005). No further investigation 
of eases was deemed necessary.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. That is, no ease showed a Mahalanobis distance larger than the 
critical value %^ (12) = 32.91, < .001. The result of the Durbin-Watson test was 
close to the value of 2 at 1.91, indicating that the assumption of independent errors 
had likely been met (i.e. residuals were uncorrelated). A normal P-P plot, seatterplot 
and all partial regression plots indicated that the assumptions of normality, linearity 
and homo seedastieity were satisfied.
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Table 8 . Hierarchical multiple regression of demographic and clinical 
characteristics on memory impact change score
Variable Included B SEE P Adj.R^ p-value
Step 1 .05
Constant -21.74 8B4
Age 14.96 5^9 .29 .010**
Marital status -1.24 1.01 -.12 223
Military rank 4186 1.18 -21 .017**
Step 2 .09
Constant 9.81
Age 10.59 &25 .21 .093
Marital status -0.73 1.05 -.07 .490
Military rank -2.12 1.18 -.20 .076
Combat-related MTBI -0.14 1.15 -.01 .902
MTBI elassification -1.09 1.28 -.08 295
LOG 1.18 1.06 .11 268
PTA -0.65 1.03 -.06 .531
Prior TBI history 1.67 1.08 .14 T23
No. of other injuries sustained -1.44 2.44 -.06 .556
AMHIs at baseline assessment 0.09 Oj# .01 .918
No. of days post-injury 3T3 1.02 .30 .003**
Duration of Phase 2 intervention -0.06 1.63 -.00 469
Note: R = .07 for Step 1 (p < .05); àR
***p < .001.
= .11 for Step 2 (p = .09). *p < .05 **p < .01
2.S.8.2 Attention and processing impact change
‘Age’, ‘marital status’ and ‘military rank’ aeeounted for a mere 0.9% of the variance 
in attention and processing impact change score, and thus this model was not 
statistically significant (F(3,124) = 0 . 3 8 , =  .77). After entry of the clinical variables 
in Step 2, the total variance explained by the model as a whole was 11.3%. 
Introducing these clinical variables explained an additional 10.4% of the variance 
after controlling for demographic factors; however, this improvement was non­
significant (F(9, 115) = 1.50,7? =16).  Further, Model 2 was not a signifieant fit of 
the data overall (7^(12,115) = 1.23,7? ^  .27). The only predictor to make a significant 
contribution to the model was ‘number of days post-injury’. This variable again 
showed a positive relationship indicating that as time between sustaining the MTBI 
and seeing the team at DMRC increased, so did attention and processing impact 
change score (i.e. worse outcome following the intervention).
eollinearity statistics (i.e. VIF and tolerance values) were investigated and all were 
found to be within the acceptable limits. It can be safely assumed therefore that the
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independent variables did not have a strong linear relationship with one another, and 
that the assumption of multieollinearity was met.
A easewise diagnosis was undertaken to evaluate whether any cases might have been 
overly influential to the model. Six eases (or 4.7%) had standardised residual values 
of greater than ±2 and were therefore within the acceptable amount of 5% (Field, 
2005). However, two of these eases (or 1.6%) had absolute values of greater than 
±2.5 and as one case had a standardised residual value of greater than ±3, it was 
decided that further investigation of these eases should take place. When examining 
further influence statistics, none of the eases in question had a Cook’s distance value 
of greater than 1, indicating that they did not unduly influence the overall model 
(Cook & Weisberg, 1982). Likewise, these cases did not have leverage values of 
greater than three times the average value (.305) as recommended by Stevens (1992). 
All DFBeta statistics were within ±1.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 1.87, indicating that the assumption of independent errors had likely been met. A 
normal P-P plot, seatterplot and all partial regression plots indicated that the 
assumptions of normality, linearity and homo seedastieity were satisfied.
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Table 9. Hierarchical multiple regression of demographic and clinical 
characteristics on attention and processing impact change score
Variable Included B SEB P Adi.R^ p-value
Step 1 -.02
Constant -11.93 12.06
Age 7.84 8.53 .11 260
Marital status -1.08 1.46 -.07 .464
Militaiy rank -0.90 1.71 -.06 .600
Step 2 .02
Constant -12.95 14.30
Age 0.88 9.11 .01 423
Marital status -0.10 1.53 -.01 .946
Militaiy rank 0.24 1.72 .02 .891
Combat-related MTBI 0.17 1.67 .01 .918
MTBI classification -1.82 1.86 -.10 232
LOC 1.57 1.54 .11 .310
PTA 0.11 1.50 .01 .942
Prior TBI history 1.67 1.57 .10 290
No. of other injuries sustained -1.77 3.56 -.05 .620
AMHIs at baseline assessment 1.34 1.30 .09 .304
No. of days post-injuiy 427 1.49 .29 .005**
Duration of Phase 2 intervention -0.07
A 1 «  r
227 -.00 480
* * * ^ < . 001 .
2.5.S.3 Executive functions impact change
‘Age’, ‘marital status’ and ‘military rank’ accounted for only 2.8% of the variance in 
executive functions impact change score, and thus this model did not reach statistical 
significance (7^(3,124) = 1.17,7? = 33). After entry of the clinical variables in Step 2, 
the total variance explained by the model as a whole was 11.4%. The introduction of 
these elinieal variables explained an additional 8 .6% of the variance after controlling 
for the demographies; however, this improvement was non-signifieant (F(9, 115) = 
1.50,7? = -16). Model 2 was not a significant fit of the data overall (F(12,115) =1.23, 
7? = .28). Although none of the twelve variables entered were able to predict a 
signifieant amount of variance in executive functions impact change score, the 
biggest contribution to the model was made by ‘number of days post-injury’ 
(signifieant only at 7? < .10).
eollinearity statistics (i.e. VIF and tolerance values) were investigated and all were 
found to be within the acceptable limits. It can be safely assumed therefore that the
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independent variables did not have a strong linear relationship with one another, and 
that the assumption of multieollinearity was met.
A easewise diagnosis was undertaken to evaluate whether any cases might have been 
overly influential to the model. Seven cases (or 5.5%) had standardised residual 
values of greater than ± 2  and therefore the sample was within 1% of expectations 
(Field, 2005). Four cases (or 3.13%) however had absolute values of greater than 
±2.5, and one ease had a standardised residual value of greater than ±3, indicating 
that it could be an outlier. It was therefore decided that further investigation of these 
eases should take place. When looking at further influence statistics, none of the 
cases in question had a Cook’s distance value of greater than 1, or a leverage value of 
greater than three times the average (.305). All DFBeta statistics were within ±1.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 1.71, indicating that the assumption of independent errors had likely been met. All 
scatterplots indicated that the assumptions of linearity and homo seedastieity had 
been satisfied; however, the normal probability plot showed a moderate deviation 
from normality. Examination of the accompanying histogram revealed the data to be 
symmetrical yet leptokurtic, thus violating the assumption of normality and putting 
the validity of the model into question. Given that the model may not therefore 
generalise beyond the sample, any interpretations should be made with caution.
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Tabic 10. Hierarchical multiple regression of demographic and clinical 
characteristics on executive functions impact change score
Variable Included B SEB p Adi.R^ p-value
Step 1 .00
Constant 1.13 0.15
Age 0.17 0.11 .18 T23
Marital status 0.01 0.02 0.04 ^83
Militaiy rank -0.03 0.02 -.17 .129
Step 2 .02
Constant 1.20 0.18
Age 0.11 0.16 .12 350
Marital status 0.01 0.02 0.06 .602
Military rank -0.02 0.02 -.13 377
Combat-related MTBI 0.00 0.02 .00 475
MTBI classification 0.00 0.02 .01 .900
LOC 0.01 0.02 .04 422
PTA -0.02 0.02 -.10 332
Prior TBI history 0.00 0.02 .02 337
No. of other injuries sustained -0.00 0.05 -.00 489
AMHIs at baseline assessment 0.03 0.02 .14 .127
No. of days post-injury 0.03 0.02 .17 .090
Duration of Phase 2 intervention -0.03
r .2 _  n  r
0.03 -.10 390
.09 for Step 2{p = .28). *p < .05 **p <
.001 .
2.5.S.4 Language impact change
‘Age’, ‘marital status’ and ‘military rank’ aeeounted for just 2.3% of the variance in 
language impact change score, and thus Model 1 was not statistically significant 
(F(3,124) == 0.98,7? = .40). After entry of the clinical variables in Step 2, the total 
variance explained by the model as a whole was 21.3%. Introducing these elinieal 
variables explained an additional 19% of the variance after controlling for the 
demographic factors, and this improvement was signifieant (F(9, 115) = 3.08,7? < 
.01). Moreover, Model 2 was again a significant fit of the data overall (F(12,l 15) = 
2 .59 ,7? ^ .01). The two predictors to make a signifieant contribution to this model 
were ‘PTA’, and ‘number of days post-injury’, with the latter being the most 
important. Interestingly, ‘PTA’ showed a negative relationship indicating that where 
some degree of memory loss was experienced, language impact change score 
decreased (i.e. better outcome following the intervention). ‘Number of days post­
injury’ again showed a positive relationship with the dependent variable.
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eollinearity statistics (i.e. VIF and tolerance values) were investigated and all were 
found to be within the acceptable limits. It can be safely assumed therefore that the 
independent variables did not have a strong linear relationship with one another, and 
that the assumption of multieollinearity was met.
A easewise diagnosis determined that there were eight cases (or 6.3%) with 
standardised residual values of greater than ±2, and three cases (or 2.3%) with 
absolute values of greater than ±2.5. One case had a standardised residual value of 
greater than ±3. Further investigation of these eases revealed that none had a Cook’s 
distance value of greater than 1, or a leverage value of greater than three times the 
average (.305). Moreover, all DFBeta statistics were within ±1.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 2.19, indicating that the assumption of independent errors had likely been met. A 
normal P-P plot, seatterplot and all partial regression plots indicated that the 
assumptions of normality, linearity and homoseedastieity had been satisfied.
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Tabic 11. Hierarchical multiple regression of demographic and clinical 
characteristics on language impact change score
Variable Included B SEB p Adi.R^ p-value
Step 1 .00
Constant -8.31 5.13
Age 6.03 333 .20 .099
Marital status -0.25 032 -.04 .691
Military rank -0.92 0.73 -.14 .211
Step 2 .13
Constant -7.23 547
Age 3.12 338 .10 398
Marital status -0.07 032 -.01 .910
Military rank -0.46 0.70 -.07 .514
Combat-related MTBI -0.18 0.68 -.03 493
MTBI classification -0.15 0.75 -.02 .844
LOC 048 0.62 .15 .119
PTA -1.45 0.60 -.24 .018*
Prior TBI history 0.19 0.64 .03 .760
No. of other injuries sustained -0.17 1.44 -.01 .906
AMHIs at baseline assessment 0.93 0.52 .15 .079
No. of days post-injury 1.78 0.60 .28 .004**
Duration of Phase 2 intervention -0.51ATT T rA r 046 -.05 396
***7? < . 0 0 1 .
2.S.8.5 Emotions impact change
‘Age’, ‘marital status’ and ‘military rank’ aeeounted for a mere 3.1% of the variance 
in emotions impact change score, and thus this model was not statistieally significant 
(F(3,124) = 1.3 4 ,7? ^ 27). After entry of the elinieal variables in Step 2, the total 
variance explained by the model as a whole was 10%. The introduction of these 
elinieal variables explained an additional 6.9% of the variance after controlling for 
the demographics; however, this improvement was non-signifieant {F{9, 115) = 0.97, 
7? = .47). Model 2 was not a significant fit of the data overall (F(12,115) = 1.06,7? ^ 
.40). When all twelve independent variables were included in the second stage of the 
regression model, ‘military rank’ was no longer a statistieally signifieant predictor of 
emotions impact change score. No predictor made a signifieant contribution to the 
overall model (although both ‘military rank’ and ‘number of days post-injury’ did 
demonstrate a trend towards significance).
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eollinearity statistics (i.e. VIF and tolerance values) were all within the accepted 
limits, and therefore the assumption of multieollinearity was deemed to have been 
met.
A easewise diagnosis determined that five cases (or 3.9%) had standardised residual 
values of greater than ±2 and were therefore within the acceptable amount of 5% 
(Field, 2005). Two of these eases (or 1.6%) however had an absolute value of greater 
than ±2.5. Further investigation revealed that no ease had a Cook’s distance value of 
greater than 1, or a leverage value of greater than three times the average (.305). All 
DFBeta statistics were within ±1.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 1.81, indicating that the assumption of independent errors had likely been met.
A normal P-P plot, seatterplot and all partial regression plots indicated that the 
assumptions of normality, linearity and homoseedastieity had been satisfied.
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Table 12. Hierarchical multiple regression of demographic and clinical 
characteristics on emotions impact change score
Variable Included B SEB P Adi.R" p-value
Step 1 .01
Constant -12.42 9.34
Age 8.05 6.06 .14 325
Marital status 0.04 1.13 .00 .971
Military rank -2.64 1.33 -33 449*
Step 2 .01
Constant -19.63 11.29
Age 834 7.19 .15 348
Marital status 0.03 1.20 .00 478
Military rank -2.40 1.36 -.20 .081
Combat-related MTBI -0.94 1.32 -.08 .477
MTBI classification -0.48 1.47 -.03 .744
LOC 0.51 132 .04 375
PTA -1.56 1.18 -.14 .190
Prior TBI history 1.35 1.24 .11 378
No. of other injuries sustained 236 2.81 .11 .310
AMHIs at baseline assessment -0.14 1.02 -.01 394
No. of days post-injury 1.97 1.18 .17 .097
Duration of Phase 2 intervention 042r.2 n  c 1.87 .05 323Note: R = .03 for Step 1 (p = .27); AR = .07 for Step 2 (p = .47). *p < .05 **p < .01
***p < .001.
2.5.8.6 Social interaction impact change
‘Age’, ‘marital status’ and ‘military rank’ accounted for 6.0% of the variance in 
social interaction impact change score; however, this model failed to reach statistical 
signifieanee (F(3,124) = 2.63,7? .053). After entry of the elinieal variables in Step
2, the total variance explained by the model as a whole was 18.1%. Introducing these 
elinieal variables explained an additional 12 .1% of the variance after controlling for 
demographic factors, and although this improvement was not statistically significant 
(F(9, 115) = 1.89,7? ^ .06), the model was a signifieant fit of the data overall 
(F(12,l 15) = 2 .12,7? < .05). When all twelve independent variables were included in 
the second stage of the regression model, ‘marital status’ continued to make a 
significant contribution, showing a positive relationship with the dependent variable. 
This indicated that as group membership changed from being single to married, 
social interaction impact change score increased (i.e. worse outcome following the 
intervention). The variable ‘AMHIs at baseline assessment’ also showed a clear trend 
towards signifieanee and in the expected direction, indicating that the presence of
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AMHIs was again associated with a worse outcome for symptoms within this 
domain.
eollinearity statistics (i.e. VIF and tolerance values) were all within accepted limits, 
and therefore the assumption of multieollinearity was deemed to have been met.
A easewise diagnosis determined that four eases (or 3.1%) had standardised residual 
values of greater than ±2 and were therefore within the acceptable amount of 5% 
(Field, 2005). One of these cases (or 0.8%) had an absolute value of greater than 
±2.5, but was again within the acceptable amount of 1% (Field, 2005). No further 
investigation of cases was deemed necessary.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 1.82, indicating that the assumption of independent errors had likely been met.
A normal P-P plot, seatterplot and all partial regression plots indicated that the 
assumptions of normality, linearity and homoseedastieity had been satisfied.
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Table 13. Hierarchical multiple regression of demographic and clinical 
characteristics on social interaction impact change score
Variable Included B SEB P Adj.R^ p-value
Step 1 .04
Constant -8.16 549
Age 530 433 .14 .213
Marital status 1.46 0.73 .20 .047*
Military rank -1.49 0.85 -.20 482
Step 2 .10
Constant -17.05 7.01
Age 636 4.46 .17 .157
Marital status 1.50 0.75 .20 .048*
Militaiy rank -1.17 035 -.15 .168
Combat-related MTBI -0.55 032 -.07 303
MTBI classification -1.13 0.91 -.12 .217
LOC 0.74 0.76 .10 328
PTA -1.21 0.73 -.17 .102
Prior TBI histoiy 042 0.77 .11 337
No. of other injuries sustained 1.89 1.74 .11 .280
AMHIs at baseline assessment 1.18 0.64 .16 .066
No. of days post-injuiy 1.04 0.73 .14 .156
Duration of Phase 2 intervention 1.85
A r . 2  1 ^  .
1.16 .14 .114
* * * / ? <  .001 .
2.S.8.7 Physical impact change
‘Age’, ‘marital status’ and ‘military rank’ aeeounted for just 2.6% of the variance in 
physical impact change score and thus this model failed to reach statistical 
signifieanee (F(3,124) = 1.11,7? ^ .35). After entry of the elinieal variables in Step 2 
however, the total variance explained by the model as a whole was 18.8%. The 
addition of these elinieal variables explained a further 16.2% of the variance after 
controlling for the demographies; a statistically significant improvement (F(9, 115) = 
2.54,7? ^ <05). Moreover, Model 2 was a signifieant fit of the data overall 
(7^(12,115) = 2.22,7? < .05). The two predictors to make a significant contribution to 
the complete regression model were ‘PTA’ and ‘number of days post-injury’, with 
the former being the most important. Interestingly, ‘PTA’ again showed a negative 
relationship with the dependent variable, indicating that where this characteristic of 
MTBI was experienced, physical impact change score decreased (i.e. better outcome 
following the intervention). As with previous models presented, ‘number of days 
post-injury’ demonstrated a positive relationship with the criterion variable,
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indicating that as time between injury and the start of treatment increased, so did 
physical impact change score (i.e. worse outcome following the intervention).
eollinearity statistics (i.e. VIF and tolerance values) were all within accepted limits, 
and thus the assumption of multieollinearity was deemed to have been met.
A easewise diagnosis determined that nine cases (or 7.0%) had standardised residual 
values of greater than ±2, and three cases (or 2.3%) had absolute values of greater 
than ±2.5. Further investigation of these cases revealed that none had a Cook’s 
distance value of greater than 1, or a leverage value of greater than three times the 
average (.305). Moreover, all DFBeta statistics were within ±1.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 2.09, indicating that the assumption of independent errors had likely been met.
A normal P-P plot, seatterplot and all partial regression plots indicated that the 
assumptions of normality, linearity and homoseedastieity had been satisfied.
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Table 14. Hierarchical multiple regression of demographic and clinical 
characteristics on physical impact change score
Variable Included B SEB P Adj.R^ p-value
Step 1 .00
Constant -17.21 10.77
Age 11.06 7.61 .17 .149
Marital status 0.68 1.31 .05 .606
Military rank -2.28 1.53 -.17 .139
Step 2 .10
Constant 3240 1232
Age 8.17 735 .13 .300
Marital status 0.75 1.31 .06 372
Military rank -1.55 1.49 -.12 399
Combat-related MTBI -0.91 1.44 -.07 332
MTBI classification -1.04 1.61 -.06 .517
LOC 1.38 1.33 .10 .300
PTA -3.40 1.29 -11 410**
Prior TBI history 1.33 1.36 .09 .330
No. of other injuries sustained -1.22 3.07 -44 392
AMHIs at baseline assessment 0.89 1.12 .07 .429
No. of days post-injuiy 3.17 1.28 .24 415*
Duration of Phase 2 intervention 135 245 .08 368
* * * 7? <  .001 .
2.5.8.S Total impact change
‘Age’, ‘marital status’ and ‘military rank’ aeeounted for a mere 3.0% of the variance 
in total impact change score, and thus this model did not reach statistical significance 
(F(3,124) = 1.30,7? .28). After entry of the clinical variables in Step 2, the total
variance explained by the model as a whole was 17.5%. Introducing these elinieal 
variables explained an additional 14.5% of the variance after controlling for the 
demographic factors; a statistieally signifieant improvement (F(9, 115) = 2.25,7? < 
.05). Model 2 was a signifieant fit of the data overall (F(12,l 15) = 2.04,7? < .05). 
‘Number of days post-injury’ was the only predictor to make a signifieant 
contribution to the model and again showed a positive relationship with the criterion 
variable, indicating that as time between the injury event and clinical assessment at 
DMRC increased, so did total impact change score (i.e. worse outcome following the 
intervention).
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eollinearity statistics were investigated and all were found to be within the 
aeeeptable limits. Thus, the assumption of multieollinearity was deemed to have been 
met.
A easewise diagnosis determined that six eases (or 4.7%) had standardised residual 
values of greater than ±2, and one ease (or 0.8%) had an absolute value of greater 
than ±2.5. As the sample appeared therefore to conform to what would be expected 
for a fairly accurate model (Field, 2005), no further investigation of cases was 
deemed necessary.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. The result of the Durbin-Watson test was close to the value of 2 
at 1.86, indicating that the assumption of independent errors had likely been met. A 
normal P-P plot, seatterplot and all partial regression plots indicated the assumptions 
of normality, linearity and homoseedastieity to be satisfied.
Table 15. Hierarchical multiple regression of demographic and clinical 
characteristics on total impact change score
Variable Included B SEB P Adj.R^ p-value
Step 1 .01
Constant -79.72 44.14
Age 5333 31.20 .20 .088
Marital status -0.44 5.35 -.01 .934
Military rank -10.92 6.27 -.20 .084
Step 2 .09
Constant -88.33 51.00
Age 33.31 32.50 .13 308
Marital status 1.39 5.44 .03 499
Militaiy rank -7.35 6.15 -.13 435
Combat-related MTBI -4.17 5.97 -.08 A87
MTBI classification -4.22 6.65 -.06 327
LOC 4.26 5.50 .08 .440
PTA -6.83 5.34 -.13 403
Prior TBI histoiy 6.67 5.61 .11 437
No. of other injuries sustained 038 12.70 .01 .945
AMHIs at baseline assessment 5.07 432 .10 475
Number of days post-injury 16.45 5.31 .30 .002**
Duration of Phase 2 intervention 234 932 .02 .790
Note: R = .03 for Step \ { p =  .28); NR
* * * p  < .001.
= .15 for Step 2(p = < .05). *7? < .05 **p < .01
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2.5.9 The role of demographic characteristics, clinical characteristics and 
summed total impact score at baseline in predicting delay to intervention
The results of the preceding hierarchical multiple regression analyses showed 
‘number of days post-injury’ to be a significant predictor of the following four 
symptom domain impact change scores: ‘memory’, ‘attention and processing’, 
‘language’, and ‘physical’. This variable was also a significant predictor of total 
impact change score. In all models, there was a positive relationship between the 
predictor and the criterion variable, indicating that as time between the traumatic 
event and clinical assessment by the MTBI team increased, so did impact change 
score (where a higher impact change score represented worse outcome following the 
intervention). A final hierarchical multiple regression analysis was therefore 
undertaken to examine the unique contribution of demographic factors, clinical 
factors and summed total impact score at baseline (i.e. across all symptom domains) 
in the explanation of delayed intervention. A summary of the findings can be found 
in Table 16.
As before, all demographic variables were entered at stage one of the regression, and 
all clinical variables were entered at stage two. As ‘number of days post-injury’ was 
now the outcome measure, it was no longer included as a predictor. ‘Duration of 
Phase 2 intervention’ was also omitted from the analysis. An additional variable 
termed ‘summed total impact score at baseline’ was, however, entered at stage three. 
This represented the computation of each symptom domain’s total impact score at 
baseline assessment. Investigation of the normality of distribution revealed this 
variable to be substantially positively skewed. A log transformation (log(Xi)) was 
therefore carried out on the data which reduced this skew and corrected the 
distributional problem.
The assumption of singularity was deemed to have been met on the basis that the 
independent variables were not a combination of other independent variables. All 
values of the dependent variable were derived from separate entities and therefore 
the assumption of independence was also satisfied. An examination of the 
correlations revealed that none of the predictors correlated too highly with one 
another (i.e. R > .9) and thus there was no perfect multicollinearity.
I l l
In Step 1, the demographic factors contributed significantly to the regression model 
(F(3,124) = 3.26, p  < .05) and accounted for 7.3% of the variance in ‘number of days 
post-injury’. Introducing the clinical variables in Step 2 explained an additional 
16.4% of the variance and this improvement was significant (F(7,l 17) = 3.59, p<  
.01). Further, Model 2 was a significant fit of the data overall (i^(10,l 17) = 3.63, p  
<.001). Adding ‘summed total impact score at baseline’ explained an additional 1.2% 
of the variation in outcome, and although this change in R2 was not statistically 
significant (7^(1,116) = 1.80, = .18), Model 3 was again a significant fit of the data 
overall (F(l 1,116) = 3.A9,p <.001). Together the eleven independent variables 
accounted for 29.4% of the variance in ‘number of days post-injury’. ‘Age’, ‘marital 
status’, ‘combat-related MTBI’ and ‘PTA’ all contributed significantly to the model, 
with the latter being the most important. ‘Age’ demonstrated a positive relationship 
with the dependent variable indicating that as this predictor increased, so did the 
length of time between injury event and clinical assessment by the MTBI team. 
Conversely, ‘marital status’, ‘combat-related MTBI’ and ‘PTA' all showed negative 
associations, indicating that time since injury, or delay to intervention, decreased as 
group membership changed from being single to married; not experiencing PTA to 
having had some memory loss; and sustaining MTBI through non combat-related 
mechanisms to having sustained it via blast or GSW.
Collinearity statistics were inspected and all were found to be within the acceptable 
limits. Thus, the assumption of multicollinearity was deemed to have been met.
Investigation of the casewise diagnostics determined that five cases (or 3.9%) had 
standardised residual values of greater than ±2 and were therefore within accepted 
limits. No case had an absolute value of greater than ±2.5.
An examination of the Mahalanobis distance scores revealed there to be no 
multivariate outliers. That is, no case showed a Mahalanobis distance larger than the 
critical value x^(l 1) = 31.26, < .001. The result of the Durbin-Watson test was 
close to the value of 2 at 1.95, indicating that the assumption of independent errors 
had likely been met. A normal P-P plot, scatterplot and all partial regression plots 
indicated the assumptions of normality, linearity and homoscedasticity to be 
satisfied.
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Table 16. Hierarchical multiple regression of demographic characteristics, 
clinical characteristics and summed total impact score at baseline assessment on 
delay to intervention
Variable Included B SEB P Adi.R^ p-value
Step 1 .05
Constant -0.09 0.79
Age 1.65 0.56 .34 .004**
Marital status -0.18 0.10 -.18 .067
Military rank -0.13 0.11 -.13 238
Step 2 .17
Constant 0.16 0.79
Age 1.67 0.55 .34 ^03**
Marital status -0.24 0.09 -.24 .012*
Militaiy rank -0.15 0.11 -.15 .157
Combat-related MTBI -0.25 0.10 -.25 .014*
MTBI elassifieation -0.01 0.12 -.00 .964
LOC -0.05 0.09 -.05 A:68
PTA -0.27 0.09 -28 .003**
Prior TBI history -0.12 0.10 -.11 .211
No. of other injuries sustained 0.15 022 .06 .494
AMHIs at baseline assessment 0.15 0.08 .15 .067
Step 3 .18
Constant -0.12 0.82
Age 1.62 0.54 .33 .004**
Marital status -0.24 0.09 -25 .010**
Military rank -0.17 0.11 -.17 .120
Combat-related MTBI -0.27 0.10 -26 .009**
MTBI classification -0.01 0.12 -.01 433
LOC -0.05 0.09 -.05 jW8
PTA -0.28 0.09 -.30 .002**
Prior TBI history -0.10 0.10 -.09 .307
No. of other injuries sustained 0.24 023 .10 .305
AMHIs at baseline assessment 0.07 0.10 .08 .456
Summed total impact score at 023 0.17 .14 .182
baseline
r.2 N ANote: R = .07 for Step \ { p <  .05); AR = .16 for Step 2 { p <  .01); AT? = .01 for Step 3 (p = 
.18) < .05 * * <  .01 *** < .001.
2.6 Summary of results
The major findings from this study are:
(1) Patients who received the Phase 2 intervention (treatment group) were
significantly less impacted by cognitive, psychosocial and physical symptoms 
than those who did not receive it (control group);
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(2) After adjustment for relevant clinical covariates, Phase 2 intervention was 
significantly (and independently) associated with lower symptom impact 
scores for the domains o f ‘memory’ and ‘emotions’ (but a higher symptom 
impact score for ‘executive functions’);
(3) Regardless of group, those patients who reported more time since injury 
showed a worse outcome following the Phase 2 intervention, as regards 
memory symptoms, attention and processing symptoms, language symptoms, 
physical symptoms and overall symptoms;
(4) Regardless of group, patients who experienced post-traumatic amnesia 
showed a better outcome following the Phase 2 intervention with respect to 
improved language and physical symptoms;
(5) Regardless of group, patients who were married showed a worse outcome 
following the Phase 2 intervention in relation to social interaction symptoms;
(6) Patients who were younger, married, had sustained their injury through 
combat-related mechanisms and reported some memory loss following the 
accident showed less of a delay in the time it took to receive the Phase 2 
intervention.
2.7 Discussion
The present study aimed to explore the impact of Phase 2 on reported 
symptomatology, to assess which patients benefit the most from the treatment 
received, and to evaluate which factors predict a delay to intervention.
First, in terms of the impact on symptoms, the results showed that treatment was 
strongly associated with a reduction in complaints relating to ‘memory’ and 
‘emotions’. The Phase 2 intervention can therefore be considered effective for these 
key symptoms. This suggests that elements of the programme such as compensatory 
strategies for cognitive inefficiencies; the reattribution of symptoms to benign 
causes; and counselling for the psychological effects of trauma are useful techniques 
for managing residual complaints. These therapeutic components are widely 
recommended by neuropsychologists (Mittenberg & Burton, 1994); and further, are
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known to have an established empirical basis (Mittenberg et al, 2001). In contrast 
however, the results also showed that Phase 2 was less effective for ‘executive 
functions’ related symptoms. This finding could be taken to indicate that the 
intervention is having a negative effect with regard to this domain. Alternatively, it 
may reflect the status of those in the treatment group, as these patients are returning 
to work (in some capacity) throughout the course of Phase 2, resulting in an 
increased exposure to these higher level cognitive functions (many of the checklist 
items have a ‘task’ and ‘performance’ orientation). Accordingly, the greater self- 
reported impact of executive functions symptoms in this group may reflect how they 
are starting to use these functions again after a time away from work, and are newly 
realising that they have a deficit. Further, and in line with this, most of those in the 
control group had returned to work at an earlier stage and may already have 
developed self-management strategies to deal with such problems.
Second, in terms of the predictors of outcomes and the analysis of which patients 
showed most benefit from the intervention, the results highlighted a role for a 
number of baseline variables, including: time between injury and clinical assessment; 
post-traumatic amnesia; and marital status. The finding that longer time since injury 
was significantly associated with an unfavourable outcome for many of the symptom 
areas examined (memory, attention and processing, language, physical) provides 
support for Kay et al 's (1992) neuropsychological model of functional disability. 
This framework suggests that a failure to recognise MTBI can result in the formation 
o f ‘positive feedback loops’ whereby, objective cognitive deficits (e.g. confusion) 
generate secondary emotional responses (e.g. anxiety) that link to subjective 
cognitive factors (e.g. poor concentration) and outcome (e.g. reduced work 
performance). This then feeds back to worsen psychological status. Similarly, 
physical factors (e.g. headache) directly interfere with the ability to function, which 
can lead to negative affect and a more intense or sustained experience of pain. These 
cycles, or flows of energy, soon become autonomous and can remain in motion long 
after the primary symptoms have resolved. As Kay et al note, the rehabilitation of 
patients who present for care months or years following their trauma can prove very 
challenging. It is therefore possible that the Phase 2 intervention was unable to 
disengage these self-perpetuating loops which continued to evolve over time; further
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embedding symptoms in layers of psychological overlay. Simultaneously, it should 
also be considered that an educational approach which aims to foster awareness of 
the factors underlying disability has in turn the potential to promote and reinforce 
emotional responses and the cyclical feedbacks they represent.
That PTA was associated with an improvement in ‘language’ and ‘physical’ 
symptoms following the intervention is somewhat unexpected. Research has 
consistently shown that this acute severity marker is not related to recovery after 
MTBI (e.g. Hou et al, 2012; Kashluba et al, 2008; Snell et al, 2011); however, few 
studies have looked at memory loss as a predictor of treatment outcomes. Further 
research on this is therefore warranted, and should consider examining PTA in terms 
of its length (e.g. less than or greater than one hour) rather than its presence/absence.
The exacerbation of ‘social interaction’ symptoms for those who are married may 
represent a conflict of interest between the need to focus on rehabilitation, and the 
wish to fulfil certain roles and responsibilities within the family unit. It seems 
reasonable to suggest that stressors relating to both trauma and recovery may create 
feelings of tension in a relationship that stimulate aberrant behaviour.
Third, the results also showed that patients who are younger, married, have an injury 
caused by blast or gunshot wound and who experience amnesia for up to 24 hours 
following their MTBI report a shorter delay with receiving treatment. As regards 
mechanism of injury, all personnel wounded in overseas operations receive dedicated 
medical care on their return to the UK. Referral processes are in place to ensure that 
all patients suspected of sustaining a brain injury are transferred to DMRC Headley 
Court as soon as possible for appropriate rehabilitation services. Moreover, DMRC 
routinely screens service members admitted with multiple injuries for signs of a brain 
trauma. As such, it is expected that combat casualties will be identified within the 
first three months of MTBI events, whereas non-combat related referrals (e.g. sport, 
fall) will be reliant upon individual and less structured help-seeking processes. 
Similarly, those who are more readily exposed to combat-related conditions (e.g. 
infantry soldiers) are liable to be younger in age. Hence, this demographic of patients 
are also likely to receive an earlier referral.
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Concerning marital status, the presence of an immediate support network along with 
the shared experience of an injury, may advance the symptom recognition process 
whilst simultaneously promoting help-seeking behaviour. Conversely, in the absence 
of external motivational influences, there may be a delay in seeking professional 
input (symptoms may be overlooked, or misinterpreted). Finally, the experience of 
amnesia and the perception of injury severity therein, are likely to hasten help- 
seeking. Thus, in the absence of memory loss, treatment for regularly occurring 
symptoms may be delayed.
2.7.1 Implications
These results have several important implications. Firstly, there is a requirement for 
military-wide training schemes that aim to further awareness of mild traumatic brain 
injury symptoms, clinical pathways and the benefits of early intervention. This will 
help to ensure that all service personnel who sustain MTBI and experience resultant 
symptoms receive access to a specialist rehabilitation programme in a marmer that is 
timely. Secondly, the present findings emphasise the want to consider a more family- 
focused approach to treatment. Broader psychoeducation may assist spouses (or 
significant others) in understanding the relations between trauma, symptoms and 
ongoing disability, as well as the role that they themselves play in the affected 
person’s recovery. Further, clinicians can work with family members to better their 
communication skills and cope with shared stressors more effectively; thereby 
reducing pressure on the patient. Finally, it is worth noting that length of Phase 2 
intervention was not a significant predictor of outcomes in the present study. This 
would suggest that treatment is adequately tailored in terms of timescale, and 
highlights that recovery goals should not be offered as part of a ‘one size fits all’ 
approach. However, taking into account that certain subgroups are at risk for worse 
outcomes, this may also indicate the need for a more intensive rehabilitation focus. 
Building on current research, the results from this study point to the effectiveness of 
early intervention, which includes providing patients with information and 
reassurance about recovery from mild traumatic brain injury, strategies for coping 
with the prolongation of symptoms, and cognitive restructuring. Even though a more
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rigorous efficacy study is needed, the findings contribute to the still limited evidence 
base on the management of this common neurologic condition.
2.7.2 Limitations
It is important to acknowledge that this study has several methodological limitations. 
In particular, this was not a randomised controlled trial and therefore the intervention 
and control group may have differed with respect to unmeasured variables (or 
confounders). However, experimentation was not possible in this situation owing to 
ethical opposition and as such, an observational study using an approximate control 
group was considered a viable alternative. Related to this, a foremost disadvantage of 
the (predominantly) retrospective design was the limited control the researcher had 
over data collection and the need therein to rely on others for accurate record­
keeping. That said, all symptom assessments were conducted by the same two 
therapists in a manner that was systematic and consistent. A third caveat is that while 
this study examined the influence of multiple factors on symptom reporting, it was 
restricted to those factors that were available in the database. Other social 
psychological factors, such as symptom attribution, could not be included. Finally, 
although symptomatology is clearly assessed using the Full Symptom Checklist, this 
measure does not allow for an indication of how effectively patients are self- 
managing any long-term complaints.
2.8 Conclusion
In sum, the Phase 2 intervention was found to be effective for lessening the impact of 
symptoms relating to ‘memory’ and ‘emotions’, but was also associated with a 
greater impact of ‘executive functions’ symptoms. Further, the results showed that 
patients who were single, with less time between their MTBI event and clinical 
assessment by the team at DMRC Headley Court and who experienced some post 
traumatic amnesia, benefitted the most from the treatment received; while those who 
were older, single, sustained their MTBI through non-combat related mechanisms 
and reported no memory loss, showed the longest delay to healthcare. These findings 
support evidence suggesting that early education and reassurance are beneficial after 
MTBI.
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Chapter 3
STUDY 2
Experiences of mild traumatic brain injury: A 
qualitative analysis^
3.1 Chapter overview
The previous quantitative study examined the effect of the Phase 2 intervention on 
reported symptomatology and found that treatment was associated with a lower 
impact of symptoms relating to memory and emotions. It also showed that being 
married and a longer time since trauma were significant risk factors for unfavourable 
outcomes. The next two chapters aim to complement this work by using qualitative 
research methods to explore patient experiences of their condition and of the 
rehabilitation programme. In particular, this first qualitative study aimed to better 
characterise the subjective representation of post concussive complaints.
3.2 Introduction
Over 80% of traumatic brain injuries are considered to be ‘mild’ in severity (Kraus & 
Nourjah, 1988). The most common causes are falls, motor vehicle collisions and 
assaults (Langlois et al, 2004), while blast-related triggers are of growing concern 
among active-duty military personnel in combat zones. Fortunately, most people will 
experience a spontaneous recovery with little or no associated disability, usually 
within the first one to three months. However, for a nontrivial minority, symptoms 
can extend well into the late period following injury (Arciniegas et al, 2005). The 
range of physical, cognitive and behavioural/emotional consequences typically 
reported following mild brain trauma can result in significant social and vocational
 ^This study has been published in ‘Brain Injury’ (Brunger, Ogden, Malia, Eldred, Terblanche, et al 
2013), although the results section has been expanded upon for the purpose of this thesis.
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difficulties, as well as impact on activities of daily living. There is much debate 
regarding the aetiology of long-lasting impairments, and thus the successful 
treatment of symptoms requires careful consideration of the multiple biopsychosocial 
factors involved in their genesis and maintenance.
MTBI is a significant public health problem for both military and civilian 
populations, yet there remains only minimal documentation of the experiences of 
those who have sustained such an injury, particularly within the armed forces. 
Qualitative methodologies have been utilised previously with TBI populations (e.g. 
Chamberlain 2006; Jumisko, Lexell, & Soderberg, 2005; Nochi, 1998; 2000;
Shotton, Simpson, & Smith, 2007); however, fewer qualitative studies have been 
conducted with ‘mild’ patients exclusively. Such methods are particularly valuable 
when seeking to gain a better understanding of the disability experience of interest, 
inform treatment development, and highlight potential challenges for intervention 
(Chwalisz, Shah, & Hand, 2008).
3.3 Aim
• To explore how military personnel experience mild traumatic brain injury and 
subsequent symptom presentation.
3.4 Method
3.4.1 Design
This study used a qualitative design with semi-structured, face-to-face interviews.
3.4.2 Participants
15 servicemen and one servicewoman took part in the study, all of whom had 
received a diagnosis of at least one ‘definite’ or ‘possible’ MTBI from the team at 
DMRC Headley Court and therefore satisfied the WHO (2004) operational criteria.
Participants were also required to have completed the Phase 2 intervention either 
within the last three months prior to interview (for immediate impact, n = 9), or 
within 12 to 24 months prior to interview (for longer-term impact, n = l). The
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purpose of this sampling strategy was to explore what, if any, short-term and long­
term changes or benefits had occurred as a result of the intervention received, and 
whether these had been sustained over time. According to the programme’s working 
practices, formal follow-up appointments are conducted with patients at three, six 
and 12 months post-discharge. Timeframes were therefore selected that aligned with 
the programme’s own guidelines for follow-up, so that an overall picture of symptom 
resolution/experience could be created. Further, given that the ideal timing for 
follow-up assessment remains unknown (Marshall et al, 2012), it was considered 
that interviewing personnel beyond the arbitrary cut-off point of 12 months could 
help identify a need for extended monitoring.
3.4.3 Procedure
A targeted search of the programme’s clinical database identified those patients who 
met the eligibility criteria outlined above. Of the 73 personnel listed for the long­
term discharge group (12-24 months), 19 were deemed unsuitable for interview on 
the basis that they were either stationed abroad, on deployment, or had been 
discharged early from the programme in order that they be referred onwards to a 
more appropriate care pathway (e.g. neurological rehabilitation). A further 18 
personnel were unable to be contacted as a result of the fact that no current address 
details were available, and six had been discharged from the military and were 
therefore no longer in active service. Of the remaining 30 eligible participants, 10 
were randomly selected and invited to take part in the study by the PI who contacted 
individuals firstly by letter, and then by telephone, to explain the purpose of the 
research. Of these 10 individuals, seven agreed to participate, one declined (with no 
reason stated) and two did not respond. Of the 14 personnel listed for the short-term 
discharge group (0-3 months), a further 10 were randomly selected for interview of 
whom nine opted-in and one did not respond. No personnel were contacted 
unnecessarily (that is, without definitive intention to interview; in accordance with 
ethics committee requirements) and no additional participants were contacted on the 
basis that it was deemed the data obtained were rich and varied enough to answer the 
research question(s).
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Informed written consent was obtained from all participants prior to their voluntary 
participation in the study. Ethical approval was obtained from both the Ministry of 
Defence Research and Ethics Committee (Protocol number: 255/PPEl 1), and the 
University of Surrey Ethics Committee.
3.4.4 Data collection
To elicit the patients’ experiences of their injury and of the Phase 2 intervention, 
semi-structured face-to-face interviews were used. The interview guide focused on 
three main areas: treatment; identity; and coping, and was designed in reference to a 
schedule exploring similar issues concerning patients’ response to chronic illness 
(Smith & Osborn, 2003). This chapter relates to questions asked about the MTBI 
event, the impact of MTBI on the self, and how participants have dealt with the 
consequences of their injury.
All interviews took place at the Centre for Mental and Cognitive Health (CMCH), 
DMRC Headley Court, and were digitally recorded and transcribed verbatim. Data 
were then analysed using thematic analysis (Braun & Clark, 2006). Validity was 
established through ‘multiple analyst consensus’, as two of the treating therapists 
(CE and RT) reviewed four transcripts (for analysis and supporting data) to verify 
accuracy of interpretation and check credibility of theme development (Elliot, Ficher, 
& Rennie, 1999). Any suggestions for improvements to the initial analysis were 
reflected upon through discussion and integrated if deemed appropriate. Reliability 
was accomplished by ensuring that all themes reported were grounded in raw data 
(Elliot et al, 1999).
3.4.5 Data analysis
The transcripts were analysed using thematic analysis, following the procedure 
outlined by Braun and Clarke (2006). The data were firstly coded, and then the 
resultant codes (or labels) organised into potential themes. Each interview transcript 
was analysed twice (for experiences of the injury and of the intervention) and full 
and equal attention was given to each data item. The software package, MAXQDA 
10, was used to help code transcripts, collate data extracts and formulate themes.
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Each theme was then systematically reviewed to ensure that all had a clear name and 
definition, and that all ‘worked’ in relation to both the coded data extracts and the 
data set in its entirety. At several points throughout the analytic process, codes were 
reorganised and themes reviewed, in order to better reflect the data therein. Given 
that the data in this study were collected specifically for research purposes and were 
not therefore driven by any pre-existing theoretical interest(s) in the area, an 
inductive ‘data-driven’ approach was taken to theme identification. In line with a 
critical realist perspective, themes were identified at both the semantic (explicit) and 
latent (interpretative) levels. Finally, ‘member checking’ was used as another 
measure of validity. Four participants agreed to further contact post-interview which 
enabled the PI to present an overview of the analysis, together with the codes and 
themes identified therein. Participants were invited to give feedback on the results 
and in doing so commented upon the extent to which the themes reflected their own 
experiences, thus providing a measure of content validity (Elliot et al, 1999).
3.5 Results and discussion
3.5.1 Sample characteristics
A total of 16 UK military personnel who met the WHO (2004) operational criteria 
for MTBI were interviewed between November 2011 and February 2012. Interviews 
lasted between 24 and 130 minutes (mean 49 minutes). Participants ranged in age 
from 19 to 53 years, and came from each of the three professional uniformed services 
of the British Armed Forces: the Royal Navy, the British Army, and the Royal Air 
Force. 15 of the participants were male, and one was female. Nine participants 
(56.25%) had completed the Phase 2 intervention at DMRC Headley Court within 
three months prior to interview, and seven (43.75%) within 12-24 months prior to 
interview. Six participants (37.5%) had a diagnosis o f ‘definite’ MTBI (as 
documented in their medical records), and 10 (62.5%) had a diagnosis of ‘possible’ 
MTBI (according to a combination of self-report and a review of collateral 
information). 12 participants (75%) had sustained their MTBI on-duty, compared to 
four (25%) who had been injured off-duty. Eight participants (50%) had sustained 
their MTBI in an lED blast, four (25%) by way of a fall, two (12.5%) in sporting-
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related collisions, one (6.25%) in an assault, and one (6.25%) by an alternative 
mechanism. 14 participants (87.5%) had a single documented MTBI, compared to 
two participants (12.5%) for whom there was a previous history of brain trauma. 
Further, 12 participants (75%) had additional physical injuries, of whom three 
(18.75%) were amputees. There was no evidence of any co-morbid mental health 
issues for 10 participants (62.5%); however, two participants (12.5%) had received a 
formal diagnosis of PTSD from the mental health team at DMRC (in addition to a 
diagnosis of ‘definite’ MTBI), and four (25%) had self-reported issues of anxiety or 
low mood (but no formal diagnosis). See Table 17 for sample characteristics.
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3.5.2 Thematic overview
Participants described their experiences of MTBI in terms of: (1) injury event and 
recognition; (2) pervasive nature of an invisible injury; (3) the idiosyncratic 
recovery. Each of these themes will now be described and illustrated with exemplar 
quotes.
3.5.3 Injury event and recognition
Each participant had their own tale to tell in relation to their MTBI incident, 
immediately highlighting a degree of individual variability within the sample. For all 
participants, the aftermath of such traumatic events was characterised by a significant 
measure of confusion, both directly as a result of the damage sustained, and later in 
relation to symptom onset and experience. Here these individual narratives will be 
personified further. ‘Individual stories of trauma’; ‘symptom onset and impairment 
evaluation’; and ‘sense of change’ are the three subthemes that together constitute 
‘injury event and recognition’.
3.5.3.1 Individual stories of trauma
Blasts were a leading cause of injury episodes for participants, in particular the use of 
Improvised Explosive Devices (lEDs). In his explanation of the events precipitating 
his injury, Roy described how 300 metres away from the camp that he and his team 
were en route to resupply, his vehicle came into contact with a roadside bomb that 
had remained undetected by the Engineers doing route clearance:
There was just a big blast really which took the roof-1 was stood on the roof 
and coz I  had my kit on, it blew without me up and took the roof off eventually 
because Ghurkhas smashed into it as well. Err and then as my arms blew up 
in the air, it ripped all my shoulders... and then I  sort offlipped over and 
landed on my head... in the end the roof settled and I  was just flopped. The 
ground was there and I  was just flopped some 20 metres away from the blast 
(Roy).
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Unfortunately, ‘missed’ devices of this nature were all too common a theme among 
participants’ narratives, yet those who had encountered them appeared to accept 
getting ‘blown up’ as an occupational hazard; an issue ‘normally associated with 
operational tours’ (William). Indeed, when asked to recollect his injury experience, 
Neil again recounted a story that was not only told in a matter of fact manner, but 
that also carried with it a notable absence of blame, despite the fact that he had lost a 
limb as a result of the incident:
I  went back to the area that we ’d already cleared, following the safe route in, 
had a look at the device on the other side o f the compound, came back out, 
briefed my team, grabbed my Team Commander and said ‘Til show you what 
we’ve found’, and as we stepped through the opening on the other side o f the 
compound, umm, which we ’dall crossed, you know, 25-30 times, that’s when 
a device that had been missed initiated because I ’d stepped on it (Neil).
Another common mechanism of injury for participants was impact relating to 
sporting events. In contrast to those who had sustained combat-related MTBI, or 
more specifically blast-related MTBI, some measure of blame was directed 
internally, and partial responsibility for the incident expressed. For example, Peter 
described how he ‘shouldn’t have been playing, but did’ in a team softball 
competition and David described how his ‘getting a bit over confident’ on the ski 
slopes resulted in his skiing accident:
I  was, err, skiing in the afternoon by myself, without a helmet, down a gentle 
slope. It was a blue slope so not a particularly hard slope... I  can remember 
standing at the top o f this long flat slope getting ready to ski down, and that 
was it (David).
Interestingly, several participants who felt they had a hand in determining their own 
injury outcomes later demonstrated a sense of injury kudos, perhaps as a method of 
coping with the residual effects, describing their brain injury as ‘something 
trivial’(David), ‘just a bit of concussion’ (Peter), and ‘a silly little injury’ (Mark). 
Mark, who sustained two MTBIs; one resulting from a fall whilst on deployment, 
and the other from a head-on collision during a team football game, explained how 
prior to entering group therapy at DMRC Headley Court (Phase 3), he was
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comparing his injuries to the other patients’ combat-related MTBIs, in terms of their 
overall significance:
I  was aware that there was err, there was two other guys on the course, umm, 
who had obviously had head injuries, you know, blast injuries, umm, and I  
must admit I  often sort o f felt that mine were really more like silly little 
injuries you know, that to me at the time never really mattered or, umm I  
didn’t see that, umm, didn’t think I ’d caused potentially any damage (Mark).
Thus, Mark minimised the impact of his injury events and downplayed their 
significance in a likely attempt to protect his self-esteem against the potential 
negative feedback of others; those he perceived as more ‘deserving’ of intervention.
Although some participants reported being ‘conscious right throughout’ the injury 
event (Neil), the majority of interviewees described how they were either 
immediately ‘knocked out’ (Paul), or later ‘blacked out’ (Darren). Even for those 
who were purportedly conscious, there often appeared to be ‘no recollection of the 
incident’, despite the fact they were ‘supposedly awake at the time’ (Ben). Post- 
traumatic amnesia was also something experienced by David, who described how the 
subsequent lack of awareness following his skiing injury necessitated him having to 
‘put the pieces together’ in an attempt to aid the return of his memory:
I  was completely, umm, unaware o f my situation. I  guess when I  sat up I  
couldn ’t work out why the whole world was white. It took me some time to 
work out that it was due to it being snowy, umm, took me probably five or 10 
minutes to work out, err what country I  was in... I  sat looking at the ski lift 
going by me with the name o f the ski resort on it... it took 10 minutes to work 
out what the name meant (David).
Although not all participants experienced a loss of consciousness upon sustaining 
their MTBI, a significant degree of confusion directly following the trauma was 
evident in each interviewee’s account. For those like Mark with a prior history of 
brain injury, this alteration in consciousness was an all too familiar experience:
I  knew I  was dazed and stunned, umm, obviously I ’ve been in the boxing ring 
so I  know what being dazed or stunned is like (Mark).
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Initial memories following the traumas experienced varied substantively, and were 
intertwined with participants’ accounts of a confused state. For many, these early 
memories appeared concerned with the interviewees’ physical condition. Charlie 
described how his first memory following an lED detonation was the gradual 
realisation of what had just occurred, in addition to a self-assessment of his physical 
state:
First thing I  remember was just like ringing in my ears, little bit o f a sore 
head, umm, andjust a really really dry mouth... I  don’t know, it almost felt 
like a computer rebooting the system bit by bit really coz it was sort o f like 
head went first, umm so that’s, you know, the head andface and all that type 
o f thing... then my left arm come on, right arm come on and I  realised it was 
really stiff, and really quite sore and I  couldn’t move it much, and I  thought 
‘this doesn’t feel quite right ’ (Charlie).
A similar sense of priority was expressed by Lewis, whose focus was also consumed 
by his physical state soon after the injury event. Lewis, a triple amputee as the result 
of an lED explosion, described how when he awoke at the hospital following the 
blast event, he was convinced that his legs were still intact due to the sensations of 
pain experienced:
/  told my wife: ‘Look under the bed, my legs are on! ’ She said: ‘no legs 
there ’. Then, you know from there on, when I  was at the hospital, the first 
week, two weeks, it was hard for me. I  just kept on crying every day...
(Lewis).
It is widely known that those who serve in combat are at high risk of developing 
PTSD, and that PTSD is a condition that frequently co-occurs with MTBI. For one 
participant, the initial memory following the incident was his witnessing trauma to a 
close colleague. As Carl described:
/  came out, helped my mate -  he lost both his legs, at the same point, at the 
same time... I  did apply first aid and everything, umm to be honest; I  thought 
it was like the longest five minutes o f my life. I  did help him; I  did apply 
everything which I ’d been taught — everything (Carl).
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Such a defensive recollection of this traumatic event is highly indicative of emotional 
distress, and Carl’s sense of struggle is evident in the above passage. Carl went on to 
describe how he continues to experience ‘flashbacks’ and ‘nightmares’; explaining 
how the incident ‘will always be at the back of my mind’. Unfortunately, Carl was 
not the only participant for whom the injury event had left a mark upon in other ways 
besides their MTBI. For example, Alan described how the development of anxiety 
following his trauma meant that he had started having ‘really bad palpitations and 
panic attacks’; Paul described how the subsequent onset of complex partial seizures, 
or ‘dos’ as he referred to them, left him ‘absolutely exhausted’ after each attack; and 
Mark detailed how prior to a more accurate diagnosis of psychogenic non-epileptic 
seizures, what was assumed to be temporal lobe epilepsy had had a devastating effect 
upon his and his partner’s life, as a result of regular and ‘prominent’ seizures.
Participants therefore described their MTBI events in detail, including mechanisms 
of injury; any loss of or alteration in consciousness; initial memories following the 
incident; and other traumas sustained or the development of co-occurring disorders. 
Not all mild traumatic brain injuries were combat-related; however, for those that 
were, blasts were the most common causal mechanism. This supports the ever- 
expanding body of literature on military TBI, suggesting that explosions and blast 
attacks are the most frequent cause of combat-related TBI in the Iraq and 
Afghanistan wars (Warden, 2006). Sporting injuries were also common amongst the 
interviewees, and sports-related concussion is widely acknowledged as a major 
global health concern (McCrea et al, 2003). Participants spoke of how they 
experienced either a loss of or alteration in consciousness immediately following 
their injury incidents, along with some measure of post-traumatic amnesia/confusion. 
Both LOC and PTA are diagnostic criteria for MTBI; however, accurate diagnosis 
can prove challenging due to the rapid resolution of these acute signs (Ruff et al, 
2009). This is particularly applicable to combat-related scenarios where emergency 
medical interventions take precedence over clinical evaluations for mild traumatic 
brain injury, and would therefore explain why many military TBI studies are forced 
to rely on self-report measures of combat-related TBI history. All participants had a 
diagnosis of at least one MTBI; however, many also had concurrent disorders and/or 
were polytrauma patients. PTSD, anxiety and post-traumatic epilepsy are all
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conditions known to be associated with mild traumatic brain injury, and there is 
evidence from both the military and civilian literatures to suggest that the greater the 
burden of co-occurring disorders, the higher the likelihood that post concussion 
symptoms will persist following MTBI (e.g. Brenner et al, 2009).
3.S.3.2 Symptom onset and impairment evaluation
Participants reported experiencing a variety of initial symptoms following their 
MTBI, including ‘intermittent headaches’ (David), ‘nausea’ (Mark), ‘tinnitus’
(Alan), ‘dizziness and difficulty balancing’ (Alastair), and ‘poor concentration’ 
(Darren). However, it was the cognitive sequelae that continued to have an impact 
upon all interviewees’ lives in the longer-term. Neil described how he could 
‘remember stuff from years ago’, yet the ability to retain names in his short-term 
memory remained a ‘struggle’; Lewis described how forgetfulness had affected his 
overall performance, turning each and every task into a chore that had to be done ‘in 
a haste, just to do it and get over it’; and Darren described how for him, problems 
with his memory had resulted in the onset of obsessive compulsive behaviours:
Things like, coming out o f the door, locking the door, getting into the car and 
then, going back to the door and checking it (Darren).
The first indication of something not being right, or ‘very very different’ (Mark), was 
also something that varied among participants. For some, this self-recognition of 
impairment arrived in line with interviewees’ return to work, the point at which their 
cognitive abilities were fully tested for the first time since injury, as Alastair 
described:
Although I  tried to return to work in May, it became very obvious very 
quickly that it wasn’t going to be something I  was able to do for some time. I  
used to pile in very regularly, umm pile in as in just, you know, fatigue very 
very quickly (Alastair).
Others described how it was not until their symptoms had increased in frequency, 
and therefore become more noticeable over time, that they began to question their
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now seemingly ‘abnormal’ behaviour. This was something best expressed by Peter, 
in relation to his inability to remember people’s names or faces:
It became more and more apparent, as more and more instances occurred, 
particularly where people would come up to me and say “hello [Peter], how 
are you doing? ” and Pm thinking 7 haven’t got a clue who you are ’... and 
this was happening, probably on average once or twice a month. And it’s just 
like, what’s going on? (Peter).
However, for the majority of participants, self-recognition of impairment came 
through the performance of a familiar functional activity, an everyday task whose 
undertaking would ordinarily have been taken for granted. Inevitably, this resulted in 
a significant sense of frustration and confusion for interviewees, as William 
illustrated:
I ’d be walking into town and I ’d have absolutely no idea where I  was. I ’d 
forget why I ’d gone to town, which town it was, even to the point where my 
house was. And in conversation I ’d completely forget words, completely 
forget sentences... And I  know that does happen in everyday life but it was 
happening every single day. And you know, multiple times (William).
A distinct lack of symptom clarity served to intensify this sense of confusion for all 
participants, and several comparisons were made to other cognitive syndromes such 
as ‘dyslexia’ (Mark), and ‘dementia’ (William). All participants reported being 
aware of some self-change early post-injury, but were uncertain as to the underlying 
causation. Some even directed blame inwardly, reflecting their perplexity:
In my head I  was having a good, proper go at myself... you know thinking 
‘what are you playing at? This isn’t you ’ (Charlie).
Numerous issues contributed to a lack of symptom clarity for participants. For those 
with concurrent conditions to their MTBI, secondary factors such as pain and 
medication impacted upon early symptoms, making any accurate assignment of a 
definitive etiology challenging. For example, Roy admitted being ‘tampered with a 
lot of morphine’ at the same time as experiencing his first cognitive symptoms, 
resulting in ‘very dizzy days’. Similarly, Mark confessed that being on anti-epileptic
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drugs had ‘a real cognitive impact’ and that consequently, ‘basic things seemed 
difficult to do’. Certainly pharmaceutical interventions for any co-occurring 
disorders may well have contributed to the level of cognitive dysfunction for these 
participants.
Evidence of organic damage on diagnostic tests offered some clarity in terms of 
probable causation for several of the participants, for example David reported that 
although ‘no fractures or haematomas were identified’, some ‘diffuse contusion’ was 
apparent. However, as Mark explained, it is often unclear as to whether this finding 
correlates specifically with the MTBI event described:
I  had an MRI and there was a finding on the MRI... they said there was a 
non-specific single abnormality in the right temporal lobe, umm, so I  wasn’t 
sure whether that was long-standing or whether that’s, you know, there’s a 
bit a damage that’s been caused (Mark).
Participants therefore described an array of both initial and somewhat more persistent 
symptoms following their injury events, supporting the notion that a significant 
degree of variance exists in terms of the nature and number of symptoms suffered 
(Comper et al, 2005). Headaches, dizziness, nausea and difficulty performing 
everyday activities are all common MTBI symptoms (Kushner, 1998), and all were 
reported by interviewees. Many of the symptoms referred to appear rapidly after 
injury and tend not to linger beyond a matter of days or weeks (Rees, 2003); 
however, a significant minority continue to experience symptoms for up to a year, or 
in some cases, longer (Chamelian & Feinstein, 2004; Paniak et a l, 2000). A 
considerable degree of confusion over symptom origin was evident in participants’ 
accounts, highlighting an overall lack of understanding associated with MTBI. 
Detection is further hampered by factors such as symptom overlap with other 
conditions; including pain and PTSD (Borg et al, 2004; Dikmen & Levin, 1993), 
and medication effects, which have the ability to mask and/or contribute to symptom 
expression (Pema & Bordini, 2001). Far from existing in a vacuum, MTBI, together 
with any co-occurring disorders and secondary factors will result in a complex 
interactive effect, providing treatment challenges to health professionals. Many 
participants reported receiving diagnostic testing for their MTBI, with several of the
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tests indicating evidence of organic damage. Although MRI and CT scans are 
capable of revealing structural abnormalities (Borg et al, 2004), their ability to 
predict long-term outcome in patients remains limited, and thus the search for a more 
sensitive diagnostic measure continues.
3.S.3.3 Sense of change
Interviewees talked repeatedly about how, in the aftermath of their injury events, 
they each experienced a marked change in their personality, often describing how 
they had become ‘a totally different person’ (Sam). These changes were negative for 
the majority of participants, as evidenced by descriptions of being ‘withdrawn... not 
as confident’ (Paul), ‘less patient’ (Louise), and not ‘smiling so much’ (David). 
Conversely, for some participants, the recognition that life is finite following their 
trauma appeared to manifest itself in certain positive character traits:
Fve become more bubbly. I ’m Just more, generally happy really and I  think 
I ’ve learned that, life’s just-you know it’s there, it’s just there and you know 
one day it’ll stop. When it happens we ’II never know (Charlie).
It was not only the participants themselves who were aware of this sudden change, 
but also the people around them, predominantly family members or work colleagues. 
Interestingly, having others comment on perceived change seemed to be both an 
advantage and a disadvantage. Charlie described how, certainly within a military 
environment, any change in personality is difficult to disguise, particularly when a 
person has a known identity which is then altered. For him, however, this proved 
beneficial as it served to highlight other issues that he himself had failed to 
recognise:
I  think it helps being, i f  anything, a sort o f lively character before, because 
people notice it [the change] quite quickly. Umm, so it made me more aware 
o f things I  was doing that I  wasn’t aware o f (Charlie).
For Paul on the other hand, the observations of his mother in relation to both changes 
in his personality and behaviour only meant that his ‘abnormalities’ were dravm 
attention to, adding weight to his growing concerns:
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Paul: Before I  got sent here, me mum ’d just say ‘what the hell are you doing 
that for? ’ Coz, nobody knew. And her favourite saying was: ‘that’s not 
normal behaviour ’. And that sort o f compounded what I  was thinking, that 
something might be wrong. 
lut: How did that make you feel?
Paul: I  was confused... coz to me it was normal behaviour.
The sense of a changed self became increasingly obvious to participants when 
reflecting back to how they used to think and act pre-injury. For some, the traumatic 
event resulted in both a change in self-perception and philosophical standpoint, as 
William described:
I  was quite proactive before whereas I ’ve definitely sort o f taken a bit o f a 
like ‘look it doesn’t matter, tomorrow’s still tomorrow ’ approach (William).
For the majority of participants however, the MTBI event resulted largely in a 
significant reduction in cognitive ability, in turn leading to an intensely felt sense of 
frustration at their professed limitations. Interviewees spoke repeatedly about they 
‘used to get angry’ (Charlie) and ‘started to get frustrated a lot quicker’ (Peter) when 
they found that they were unable to perform at the same level as before. This 
reduction in capability impacted significantly on many of the participants’ capacities 
to perform efficiently in their designated job roles, making them ‘not very effective 
at all’ (Louise). Alastair, who was reliant on a high level of executive functioning in 
order to succeed at a particularly cognitively demanding job, summed up the impact 
he perceived his MTBI to have had on his life:
Compared with normal society my head injury isn’t that bad. Compared to 
the society I ’m used to living in, or what I ’m used to being capable o f doing 
on an everyday basis, my head injury is catastrophic. I  used to work five days 
a week from seven in the morning till, you know, 11 o ’clock, midnight. I ’m 
not capable o f working more than two to three hours now, three maybe four 
days a week (Alastair).
135
As a means of communicating their understanding of the injury, and of the sense of 
change incurred, both to themselves and to the interviewer, several participants made 
use of analogies. For example, Alan described the issues associated with his MTBI as 
being:
...a  hit like a computer that’s not being turned offproperly. Instead o f you 
know, going into proper shut-down, it’s when you pull the plug out and then 
when you reboot the computer, it takes a long time to get all the files 
organised, and sometimes it doesn ’t work quite right (Alan).
David, an Air Force Medical Officer, described his experience of MTBI as being 
similar to decompression in aviation medical training; whereby following being 
made hypoxic (or sustaining the injury) and performing a series of mental exercises 
(or cognitive tests), the slow release of oxygen (or the beginnings of recovery) results 
in ‘a gradual turning on of the lights’ :
I t ’s like a dimmer gradually being wound up again, so, you know, the more 
you wake up, the more you realise, actually you weren’t quite functioning, 
either in terms o f higher cognitive function or intellect (David).
Participants therefore demonstrated a tendency to use mental imagery as a way of 
conceptualising their MTBI. It is possible that the use of analogies served to aid 
interviewees in the processing of what can be conceived as a more abstract and less 
physically apparent injury. Some overlap can be seen with the literature on 
visualisation techniques; powerful therapeutic tools that are widely used within the 
field of cancer treatment. Several means of employing visualisation techniques exist; 
including asking patients to represent various feelings using pictorial images 
(Thomas, 2009). However, it is debateable as to whether the use of mental imagery 
in this situation manifested as a conscious self-help technique for participants, rather 
than as more of a communicative method.
Personality change following brain injury was something that all participants spoke 
in detail about, and is a recognized post concussion symptom (Hall, Hall, &
Chapman, 2005). Moreover, a change in personality is one of the more commonly 
reported symptoms of longer-term post concussion syndrome (Malia, Powell, &
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Torrode, 1995; Max, Robertson, & Lansing, 2001). A loss of control was also 
evident in participants’ accounts, as comparisons with their pre-injury selves 
revealed an inner struggle to manage their decline in mental functioning. References 
to not being ‘effective’ within occupational roles following a return to work supports 
research indicating that some people experience a reduction in work-related 
capability following MTBI (Shaw, 2002).
3.5.4 Pervasive nature of an invisible injury
Somewhat inevitably, injury outcomes were not limited to the participants 
themselves. Interviewees described how, in the weeks and months following their 
trauma, their MTBI demonstrated unwelcome effects on other key areas of their 
lives; including inter-personal relationships, the ability to function effectively within 
the work environment, and linked to this, employability. Furthermore, participants 
also spoke of how principally negative reactions were elicited from others in 
response to what is essentially an ‘invisible’ (or hidden) injury. ‘Pervasive nature of 
an invisible injury’ therefore comprises the following subthemes: ‘wider implications 
of a ‘shared’ injury’; ‘professional responses to an invisible injury’; and ‘career- 
related impacts and attitude to military’.
3.5.4.1 Wider implications of a ‘shared’ injury
Interviewees spoke of how sustaining their MTBI and displaying associated 
symptoms caused both concern and an uncertainty over how to respond in family 
members and friends. Louise described how her family were ‘very tolerant’ of her to 
start off with, and ‘a little bit unsure’; Neil reflected upon how he supposed his 
family had seen him as being ‘a bit more moody’, but that people would never ‘say 
anything directly’; and David spoke of how ‘people at work’, ‘friends’ had only 
recently shared how ‘worried they were for months’ over the significant change in 
his personality. For William, informing his wife of the extent of his neck injury, and 
then his MTBI, resulted in a strong emotional reaction and a struggle to accept the 
diagnosis:
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My wife was very supportive hut it was obviously very stressful for her. So to 
have to be told that your husband is probably not going to be physically fit  
for a year at the minimum, probably two years, and then finding out that 
there’s some sort o f mild brain injury, she was just absolutely in denial, she 
was like: ‘there’s absolutely nothing wrong with you, you ’re making it up ’ 
(William).
It is possible that such denial resulted from the view that William’s MTBI, together 
with his long-term physical strain, was a potential threat to their relationship; both in 
terms of financial security and emotional safety. Additionally, the above passage is 
indicative of the stigma associated with a brain injury; perhaps due to the fact that 
typically, psychological wounds are more daunting and therefore harder to accept 
than physical traumas.
It was evident from participants’ accounts that their MTBIs came to have a 
significant impact on close others as well as themselves, and this seemed to be 
predominantly in relation to interviewees’ fiaistrations at their experiences and the 
loss of control over emotional regulation. Alan, for example, spoke of how sustaining 
his MTBI and attempting to manage the subsequent onset of emotional symptoms 
had resulted in the end of his relationship:
I  got rid o f my wife, because I  didn ’t really know what I  was doing. I  was 
grumpy, argumentative, and I  just didn’t want to put her through it. So I  just 
told her to go and she didn’t want to go and I  says: ‘well i f  you don’t go I ’m 
going’ (Alan)
Likewise, Alastair summed up how most often it was the people they shared the most 
intimate relationships with that were forced to bear the brunt of participants’ 
outbursts:
I  hate chewing somebody’s head off. Unless there’s a fucking good reason for 
it, but you know, the problem is that those who get 99% o f the short stick are 
the people closest to you (Alastair).
However, close others were not the only ones to experience in the shared nature of 
these injuries. Peter described how at work he ‘forced the team to organise the team’s
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life’ because he struggled to ‘remember what everyone was doing’. Interestingly, 
Peter’s justification in allowing for this social effect of his injury was the perceived 
benefit, stating that after ‘two or three months’ of being forced to use a calendar, his 
team ‘all realised the advantages’. Louise also described how an apparent 
manifestation of her MTBI was a newly authoritarian approach to her teaching:
I ’m always timing them [the students] for their briefs, and always trying to 
make them say things in a bottom line up-front way, and also in a succinct 
and concise manner. lam  learning, because I ’m telling them to do it, so I ’ve 
got to do it as well (Louise).
Whether better or worse for her students, Louise undoubtedly believed that taking 
control in this fashion helped her with one of her main symptoms; a reduced ability 
to express clear and concise thoughts.
For the majority of participants, close others played a key supportive role in helping 
them to symptom-manage. Paul described how his partner ‘used to write loads of 
lists’ of tasks that he could tear off or cross through when completed to help prevent 
him from becoming overloaded; Roy described how his wife and girls who ‘were 
there all the time’ were his ‘blanket’ when he needed emotional security; and Carl 
described how his wife was now very much a part of his management process, and 
that he had come to rely on her reminding him of upcoming appointments:
She always calls me [to say]: ‘you have an appointment’... she ’II always 
phone me about half an hour before. I ’ll let her know everything beforehand 
whereas before I  never used to do that (Carl)
Importantly however, what may be perceived as support by one person can also be 
interpreted as pressurised monitoring by another. When speaking of how his wife 
reminded him of scheduled appointments, Carl went on to say that she ‘kept on 
reminding me, reminding me, even though I say ‘yes, yes, yeah I know” ; suggesting 
that such support can in fact undermine the individual in question. Paul alluded to a 
similar struggle for independence by saying ‘I can’t go shopping on my own, 
because, as my parents say, I don’t mix well’. This apparent need for supervision, 
stemming from Paul’s inability to socially engage, resulted in an almost child-like
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dependency on parental authority. Such a definitive label, in conjunction with a 
restricted autonomy, would likely have presented a further challenge to Paul’s 
identity post-injury.
It is clear then that MTBI-related impacts were not limited solely to the 
interviewees. Rather, participants described how their injury was in fact ‘shared’ by a 
variety of individuals, including family members, work colleagues and friends. 
Sharing the injury took on two main forms; experiencing symptoms indirectly, and 
helping the interviewees to symptom manage or monitor. However, the latter was a 
role played largely by close family members, and was not always as supportive as 
perhaps intended. Psychosocial post concussion symptoms such as social withdrawal, 
irritability and interpersonal difficulties are commonly reported following MTBI 
(Binder, 1986), and as is evident from participants’ accounts, have the ability to 
impact considerably on both familial interactions and social relations more generally.
3.S.4.2 Professional responses to an invisible injury
Return to work for the majority of participants following their MTBI was both a 
negative and highly frustrating experience; characterised by the perception that 
injury concerns were not adequately addressed by those in authority. Peter described 
how when he attempted to broach the subject of residual cognitive symptoms with 
the RAF doctors, his worries were explained away; highlighting evident conflict 
between how he felt the system should function and how it actually functioned for 
him in this particular instance:
I  don’t think we ever got to any level o f detail, it was just- it was kissed off 
before we even got there. And certainly again, err, not recognising people 
was just kissed off. It was just like: ‘oh you ’re in a transient environment with 
the Air Force, that’s life (Peter).
At the other end of the spectrum from dismissal of symptom anxieties, several 
interviewees experienced a more segregational approach following their brain injury. 
For example, Sam described how upon being relieved of his duties, he was then 
isolated from his comrades:
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They just left me, pretty much as soon as soon as I  was signed off, and they 
said: ‘he can’t do nothing, he has to stay in his room so they just left me in 
my room and all o f my friends over there, they actually came and asked me if  
I  wanted to do something... I  went to see a Sergeant Major and asked him: 
‘what can I  do? ’ And he said: ‘nothing, just go hack to your room ’ (Sam).
Although perhaps intended to be more over-cautious than punitive, such 
methodology resulted in participants feeling ‘isolated’ (Carl) and ‘unsupported’ 
(Sam). In stark contrast to those who struggled to obtain the desired assistance, a 
minority of participants did experience a degree of work place support. For example, 
David described how he was ‘very well supported and very well policed’, but did 
acknowledge that he was in a ‘very privileged and perhaps unique position’ given 
that his colleagues were experienced in the field of mild traumatic brain injury, and 
were therefore fully understanding of and sympathetic towards his plight. Similarly, 
for Louise, her return to work saw the reception of differential treatment in a manner 
that was accommodating of her reduction in cognitive functioning. She expressed 
how her colleagues had been compelled to adjust their expectations and become 
more tolerant of her forgetfulness, describing how they were ‘quite patient’ despite 
needing to ‘remind quite a lot’ and even how her boss had allowed her ‘the excuse 
of: “Oh I didn’t remember’” . However, in spite of the fact that her MTBI was a valid 
reason for poorer performance capability, Louise quickly became adamant that she 
no longer wanted to be treated differently, and described the symbolic moment in 
which she took responsibility for managing her condition and cast aside any 
impairment:
One day I  turned around to him and said: ‘Right Sir, my memory is no longer 
an excuse; I ’ve decided this is it. The end o f my memory being an excuse, 
don’t let it be ’. And he didn % so that’s fine (Louise).
It was evident from interviewees’ accounts that some stigma was encountered 
following a return to work, either in relation to the tangible diagnosis of a brain 
injury or the resultant behaviour change. William for example described how, 
following an initial reluctance to disclose details concerning the nature of his injury.
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his subsequent honesty was recompensed by those higher up the chain of command 
with unfounded assumptions over future competency:
I  think the Commanding Officer at the time expressed concern that I  wasn’t 
going to be able to do any job in the future, umm, and I  think there was a 
little bit of: ‘Oh, well are you going to go out onto the battlefields as a 
Company Commander in five years time and suddenly flip out? ’ And I  was 
like: ‘Well no actually, you know, it doesn’t even come anywhere near the 
issue But because it boiled down to: ‘Oh (William’s) got ‘brain damage ’, it 
was just misinterpreted... (William).
Like William, Paul was wary of the consequences relating to the discovery of his true 
identity as a ‘brain injured’ person, and chose to maintain a sense of control by 
staying protective over his diagnosis. However, he found that he was unable to 
prevent people from sharing their own, potentially equally as damaging, conclusions 
in relation to their observations:
/ felt on guard all the time, as i f  I  was living a lie. You try and disguise the 
fact that you’ve got a problem and then... people look at you and then wonder 
why you are taking so long to do a task. And then they start talking and it’s a 
downward spiral (Paul).
When probed further about this perceived stigma, participants attributed it to the fact 
that MTBI is an ‘invisible injury’. More explicitly, it was commonly conveyed that 
because any related problems are internal, sufferers appear physically ‘normal’ to the 
people around them, thus making it more difficult to comprehend. This sentiment 
was best expressed by Ben:
I t ’s easier to understand something i f  you’ve got something wrong with you 
physically, you know, it’s easier to get your head around it, but i f  there’s 
something wrong with your head, it’s not a physical thing... you might not 
even notice it yourself, some people... it’s obviously something that’s umm, a 
lot less desirable (Ben).
Participants therefore experienced a variety of responses towards their MTBI and 
residual symptoms upon a return to work; some supportive but the majority less so.
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Although combat-related MTBI is not a new phenomenon, it would appear from 
participants’ accounts that there remains a lack of understanding over symptom 
manifestation and management in the wider UK military medical community. 
Although DMRC Headley Court routinely screens patients for signs of a brain injury, 
this is not standard protocol across all military units. It is therefore possible that a 
lack of familiarity remains with the recommended assessment and referral processes. 
A key development within the UK Armed Forces has been the provision of 
educational materials to military General Practitioners, the Chain of Command and 
individual service personnel (DMSD, 2008). However, it is possible that this 
information is taking time to filter down into relevant training programmes. The 
perceptions of stigma relating to brain injury as reported by participants further 
highlights the lack of knowledge surrounding MTBI, and also indicates a need for 
participants to maintain control over their condition by limiting disclosure of their 
diagnosis and the nature of their ongoing problems.
3.5.4.3 Career-related impacts and attitude to military
A number of repercussions for continued military careers were described by 
participants as resulting from their MTBIs. For some, the main occupational 
consequence related to promotional opportunity. For example, Alan felt as though he 
had ‘suffered’ following his brain injury due to a lack of motivation ‘to get up and do 
promotion courses’, and Peter surmised that his MTBI, in conjunction with his other 
medical issues, meant that the military were ‘unlikely to promote’ him, thus making 
him more susceptible to the RAF cutbacks. Other participants found that enforced 
restrictions had been placed upon their duties, but did not always perceive them to be 
justified. For example, Paul described how, prior to sustaining his MTBI, he had 
been working within a managerial capacity for the Royal Navy, signing aircraft fit to 
fly. However, following his injury and subsequent symptom onset, Paul was relieved 
of this role. Despite a need to uphold the relevant safety requirements, Paul 
questioned the significance attributed to his MTBI:
Fve had experience where, i f  you say you’ve had a brain injury, then... they
blow it all out o f proportion don’t they? Umm, Fm not even allowed to work
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on aircraft now. They’ve taken me off live aircraft... I ’m meant to be the last 
signatory before the aircraft [flies] and they can’t trust me for that (Paul).
Whether or not the decision to restrict Paul’s duties was warranted, it is evident that 
some damage was incurred to his self-esteem as a result.
Many participants described how they were ‘stuck in limbo’ at the time of interview; 
waiting for an assessment to be made as regards to their future within the military. 
Such uncertainty manifested as a source of anxiety for the interviewees, and a 
decision was required in order to facilitate future management issues and offer a 
sense of direction. Darren described how he was awaiting the recommendation of the 
medical board on the day of his interview:
I ’ve got me medical board today; I  think that might be like a weight off the 
shoulders, umm... and then I ’ll know what’s happening for the future then 
and I  can start planning for that (Darren).
Similarly, Sam described how he was ‘looking at a medical discharge’ and was 
unable to continue his duties until a report had been prepared on his medical state of 
health, whereby the army would rule on whether he was of further ‘use’ to them 
given his capabilities. When asked whether he wanted to remain in the army, Sam 
responded negatively, and a strong sense of betrayal emerged from his answer:
/  did [want to stay in the army], but I  don’t anymore. Just rather get out now, 
coz after the sides that I ’ve seen o f people once you get injured, umm, there’s 
no point -Iwouldn ’t want to work with them, they just turn from being like 
your best mate, to being... worse than God knows really. They are just really 
really nasty once you get injured, so... Ijust wouldn ’t want to work with them 
anymore (Sam).
Such a strong emotional reaction serves to reinforce Sam’s sense of isolation; the 
result of a forced segregational approach by his superiors following his MTBI.
Contrastingly, other participants expressed a more positive attitude towards the
military, even though they were aware that their future within the services could not
be guaranteed. Lewis, who became a triple amputee as a result of his injury incident
(in addition to sustaining his MTBI) stated that if he ‘got the opportunity’ he ‘would
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like to do it [remain in the army] for some time’. Mark described how, even though 
he would be reluctant to leave RAF employment, he felt that transition beyond the 
services was possible. Furthermore, that his lengthy career within the military had 
provided him with a valuable skill base, inducing a sense of optimism about the 
future:
I f  I  have to leave the services, umm, I  accept that because I  feel comfortable 
that my time in has given me the necessary tools to go out and make 
something o f myself, umm, and Ifeel very positive about that... And I ’ve got a 
plan, and that gives me some comfort and solace (Mark).
For Darren, staying in the army meant a continued uncertainty as to what, if 
anything, his future role as an injured serviceman might entail. Although he was not 
as adamant as Sam about wanting to leave the services, Darren explained why he was 
still yearning for a ruling of medical discharge:
I ’m hoping to get out and then, get like umm, I  dunno a nice little 9-5 and 
then, hopefully just driving and then I  can just concentrate on what’s in front 
o f me then, rather than worrying about everything else and what people are 
gonna do and whatever (Darren).
It would appear that to some extent, Darren perceives his recovery to be hampered by 
concerns about the future, implying that he cannot allow himself to progress until 
some stability is provided. Darren’s need to regain control following his injured 
status is evident in the above passage, and the desire to drive is likely a reflection of 
the strive for independence outside of a military context.
3.5.5 The idiosyncratic recovery
The third and final major theme discussed here details participants’ experiences of 
the journey to adaptation and recovery following their MTBI; in particular individual 
coping strategies and management techniques, expectations for recovery, and the 
growing awareness of adjustment as a continual and effortful process. This theme 
also illustrates a shift in the way that participants viewed their MTBI. What began as 
externalisation of the injury in relation to a search for meaning and direction
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following symptom onset, was at some stage translated into a degree of 
internalisation and acceptance; both in relation to diagnosis and ongoing deficit. 
‘Coping in the face of adversity’; ‘recovery expectations: self and others’; ‘an 
evolving management process’; and ‘an injury internalised’ are the subthemes that 
together form ‘the idiosyncratic recovery’.
3.5.5.1 Coping in the face of adversity
Interestingly, only a minority of participants mentioned denial as an initial coping 
strategy and for those that did, it was often in response to other diagnoses besides 
their MTBI. Nevertheless, there was similarity across those who experienced it in 
that it was acknowledged as both a natural and transient stage in the recovery 
process. For example David, who appeared to sustain only his MTBI from a skiing 
accident, admitted:
There is an element o f denial and, I  don’t know if  it’s a male thing or just 
human nature where, you try to shrug it off and get on with it (David).
Similarly, Mark reflected upon how for him, denial was an automated reaction to his 
receiving an additional diagnosis of PTSD, which had manifested as psychogenic 
non-epileptic seizures:
I  suppose you do go into a bit o f denial really, you think well: T ain ’t got 
that’, you know, you sort o f deny that there’s a problem. So you go through 
that thought: ‘Oh there’s nothing wrong with me ’ (Mark).
Broadening focus away from injuries seemed to be a common coping strategy for 
many participants. Neil, for example, who was learning to adjust to being a single 
amputee as well as managing his MTBI, described how his partner had coped with 
the trials she had faced over the last year, rather than how he himself was coping:
[My partner] lost her dad in the middle o f last year and then her mum had a 
stroke, so she’s had quite a tough year, umm, you know and having a baby as 
well so, but she’s doing really well... I  don’t think she’s hiding anything from 
me, she’s coping really well really, we all seem to be getting on really well 
so, all seems quite good (Neil).
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Such emphasis on his partner, together with the idea of inter-dependency, or joint 
coping, may well be a reflection of Neil’s external rather than internal (i.e. his 
injuries) focus. Furthermore, it is possible that the contemplation of his partner’s 
trials allows for Neil to reflect upon and reassess his own. For Carl, getting on with 
life and moving forward was his way of becoming less injury focused:
I f  you keep up your like, [being] busy in the day, you find it, your life, is much 
easier, and much more you know, relaxed as well... you see i f  you don’t do 
anything, you ’II think about the injury and everything; it’s going to be coming 
back (Carl).
Several individualised coping strategies were also talked about by interviewees, both 
in relation to their MTBI and various co-morbidities. Roy described how he would 
‘put a mask on’ and ‘just push everything else inside’ in order to deal with the 
overall rehabilitation process; Charlie intimated how using his MTBI as ‘an excuse 
to get out of some stuff at work was in fact a coping strategy for living with his 
persistent deficits; and William spoke of his tendency to normalise symptoms, 
particularly his reduced control over emotional reactions:
I  just treat it now as you know, everybody gets angry, and I  just get angry in a 
different way. Umm, and my frequency o f irritability is no greater, or less, 
than any other normal red-blooded male (William).
Also of note is that for an additional subgroup of participants, coping with their 
MTBI appeared to be overshadowed by other, more tangible injuries, making it less 
of a priority. For example, Lewis stated how he perceived his MTBI to come 
‘second’ to his ‘lost legs and hand’, and similarly, Alastair expressed how his ‘head 
injury’ was not really his ‘focus or priority’ during the early stages of rehabilitation 
at DMRC Headley Court. Rather, his main focus was ‘fixing the neck, getting fit and 
returning to work’.
Irrespective of the initial coping strategies employed by participants, there was some 
commonality across the sample in that each interviewee went on to describe how 
over time, they had learned to take control of their situation and become responsible 
for their own symptom management programme. ‘Using a diary’ and ‘writing things
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down’ were by far the most frequently cited compensatory strategies, and the 
development of these previously unfamiliar, but now routine, behaviours required 
conscious effort and discipline. Interestingly, just as certain coping mechanisms had 
been individualised, so were particular management techniques. A good example of 
this is Louise, who created her own personal management strategy in order to better 
help her comprehend the passing of time:
I  think about things in the order that I ’ve done it. So I  think: ‘Ok, so that 
happened then, and then this happened and then this happened... so actually 
it was quite a long time ago ’. So I  think about things and try and put things in 
a timeline, to make it relative to me (Louise).
Participants therefore described a number of coping strategies in relation to both their 
MTBI and, where applicable, any co-occurring disorders. Moreover, interviewees 
also depicted the onset of their own symptom management approach, which can be 
viewed as a conscious decision to regain some control over their current state.
Several of the coping strategies described by participants have been identified in the 
literature on stress and illness as being common behaviours in response to a chronic 
condition; in particular denial and the normalisation of symptoms. Although denial is 
often viewed as a negative adaptive response, it has also been acknowledged as 
providing some psychological benefit (Lazarus, 1985). For example, it provides the 
time required for a person to become accustomed to a particular concept, or in this 
case, diagnosis. With normalisation however, rather than deny symptoms, the person 
has a tendency to portray them as being either typical for them, or as something that 
everybody will come to experience at some time or stage in their lives. Therefore, it 
is a method of protecting the self-identity from threats posed by the illness or 
condition. Treatment for MTBI typically focuses on symptom management, in 
particular the development of compensatory strategies and making lifestyle 
modifications. Previous research has found that incorporating symptom management 
strategies into group therapy sessions (Cicerone et al, 1996), and providing patients 
with a one hour treatment session on symptom management (Mittenberg et al, 1996) 
together with written information in the form of a printed manual, results in positive 
outcomes at follow-up. Benefits included improvement in symptom control and a 
reduction in symptom frequency and severity. These studies, together with
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participants’ accounts, suggest that a symptom management approach may be an 
effective treatment strategy for this population.
3.5.5.2 Recovery expectations: Self and others
Several participants reported experiencing some disconnect between their 
preconceptions of recovery following MTBI and the actual recovery process 
encountered. Interestingly, one of the more noticeable disconnects, and articulation 
thereof, was that of David; a keen sportsman and a Medical Officer within the RAF:
I ’m what 53 now, have been playing sport all my life, a lot o f contact sport 
when I  was younger... and I  guess my perception as a sportsman was that a 
head injury is, you know, something trivial -you  get smelling salts waved 
under your nose, you wake up, back on your feet off you go again, and I  guess 
in common with a lot o f other sportsmen, we looked askance a few years ago 
when people who suffered head injuries were preventedfrom playing rugby 
for two to three weeks or whatever... so yeah having been knocked out I  really 
thought once I ’d woken up, umm, got better, got down and patched up you 
know, that was it (David).
Likewise, Carl appeared to have initially underestimated the impact of his MTBI, 
and therefore the duration of the recovery period involved:
I  thought, it’s just a small thing to deal with, didn 7 know... it was going to be 
a long-term thing (Carl).
However, regardless of any prior conceptions, the majority of interviewees 
acknowledged the recovery process as a lengthy and ongoing development. Several 
participants for example spoke of their ‘getting back on track’, implying that they 
had lost their way following the initial MTBI event, but had since regained a sense of 
focus and direction. Others described the process as a continued ‘journey’, in that 
although they were ‘gradually getting better’ (David), it was ‘going to take a long 
time’ (Carl) and they were ‘nowhere near end game’ (Peter).
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Some interviewees reflected positively on their journeys so far, expressing that 
further improvement was indeed possible. Such belief seemed tied to a newfound 
sense of mastery in relation to symptom management:
I  think I  can certainly improve my sleep patterns, umm, certainly control my 
frustrations better as well. Fm not certain I  can get my memory much better 
but coping strategies, I  can probably improve those (Peter).
Conversely, other participants seemed reluctant to discuss the potential for further 
improvement. For example, Charlie stated that he felt ‘better now’ than he did at the 
beginning of the recovery process, but had accepted that he will ‘never ever be 
100%’; and William expressed uncertainty over how his MTBI was ‘going to 
develop’, saying that although he did not ‘see it getting any worse’, neither did he 
‘think it will change’.
In addition to having to regulate their own recovery expectations, interviewees also 
had to manage the expectations of others. Several participants described how there 
was often conflict between the two, creating yet another source of frustration. For 
Peter, there was an obvious discrepancy between what his wife felt he should be able 
to achieve, and what is actually achieved in the absence of further guidance or 
communication:
Even now I  do find that, although Fve learned to cope with it, my wife will 
get me to do something, and then say: ‘Well why didn’tyou ask this question, 
why didn’t you ask that question? ’ And I  say: ‘Because I  didn 7 know they 
needed asking’. Umm, and then I  get frustrated: ‘Well why didn’t you just 
make the phone call yourself? ’ But she ’II expect me to do it (Peter).
For Alastair however, conflict stemmed from the perception of being ‘pigeonholed’ 
as ‘normal’ by health professionals; when contrastingly, he felt his (and similar 
others’) levels of functioning to be worlds apart from what was ‘normal’ for them 
pre-injury:
What is normal? Normal is what? What people think? What people say it is? 
That’s one o f my biggest frustrations... umm, you know, that definition o f  
normal. By the definition o f normal we ’re not normal... however you want to
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put it we ’re not normal... We don’t fit into that nice little package that people 
call ‘normal’, [thatpackage] of: ‘Well done, he can do this and he can do 
that, and everything is considered to he normal’ (Alastair).
Beliefs relating to recovery from MTBI were therefore expressed by participants in 
terms of the following: individualised recovery expectations, the recovery 
expectations of others, and any former assumptions regarding the recovery process. 
However, the very concept of ‘recovery’ is somewhat controversial when discussed 
in relation to brain injury, as it implies a level of conclusiveness that can rarely be 
guaranteed. Although well-controlled outcome studies have previously demonstrated 
good to complete recovery in the majority of individuals following MTBI (e.g. 
Iverson et al, 2007), thus supporting the notion that recovery is both rapid and ‘full’ 
(Bigler, 2007), there remains a minority of individuals who go on to experience 
sustained post concussive symptoms (Ryan & Warden, 2003). It is these individuals 
who fuel the existing debate over the expected recovery course following MTBI 
(McCrea et al, 2009). As with all patients who have sustained a brain injury, 
irrespective of the level of severity, successful rehabilitation is dependent upon a 
number of factors; each of which must be carefully reflected upon by health 
professionals prior to entering into discussions with patients about recovery. Such 
factors include: individual variations in injury characteristics, personality and 
environmental contexts; awareness and acceptance by the patient of functional 
limitations; realistic expectations for progress; and the understanding that some 
residual deficits may well become permanent (Kay & Lezak, 1990). Educating 
patients and family members early on in the rehabilitation process about what can be 
deemed a ‘realistic’ expectation may well serve to avoid, or at the very least 
minimise, the feelings of anger, frustration and/or disappointment that would 
otherwise be experienced in response to a ‘failure’ to recover. It is also imperative 
that health professionals take care not to label patients as ‘recovered’ should they 
appear to perform normally on tests of cognitive functioning. For some patients, an 
average score may be representative of a significant deterioration in cognitive 
capacity, as compared with pre-injury. Not only is this potentially emotionally 
damaging for the patient, but it may also be an inaccurate reflection of their ability to 
function outside of a rehabilitation context (Kay & Lezak, 1990).
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3.S.5.3 An evolving management proeess
Although as previously discussed, not all persons can be expected to recover fully 
from a mild traumatic brain injury, they can all be expected to demonstrate some 
functional improvement. In reflecting back to the start of individual recovery 
processes, participants described how they had come to notice specific markers for 
improvement over time. David, for example, spoke of how his physical symptoms 
had more or less dissipated within the first few weeks following his injury incident:
I  think it was about four or six weeks after the time o f injury so, by that time 
most o f the physical issues had [gone], the headaches and so on, and I  guess 
there was a bit o f cloudiness o f consciousness to start with, but I  think most o f  
that had resolved by then (David).
However, for several of the participants, it was often unclear as to whether such 
progress was the result of natural healing or behavioural intervention. Two good 
examples of this are Alan and Peter, who each described their relative reductions in 
symptom expression without inferring causation:
I  mean it used to get to the point, I  haven Y done it for a couple o f years, 
where I  would get so tired, I  would get a nervous tick in one or both my eyes. 
And then my whole body would end up shutting down and Fd end up asleep 
for 12 hours. But I  haven 7 done that for a couple o f y  ears, which is good 
because Fve obviously not got that tired... (Peter).
I  used to have really bad compulsive traits, err checking my pulse, checking 
me eyes, checking everything. And, even when I  was driving, I  used to drive 
down the road and feel my pulse, but I  don 7 do that now (Alan).
Symptom management, an umbrella term encompassing more explicit features such 
as relaxation training and sleep hygiene education, is a key goal of the Phase 2 
intervention at DMRC Headley Court. Although it is possible that both Peter’s 
inability to fall asleep and Alan’s compulsive checking behaviours did naturally 
lessen in severity over time, it is perhaps more likely that any significant 
improvements were the result of a guided self-management programme.
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In addition to describing individual markers for recovery however, interviewees also 
talked about the presence of persistent post concussive symptoms. Here there 
appeared to be some discrepancy between those participants who had only recently 
been discharged from the Phase 2 intervention, and those who were at least 12 
months post-discharge. For those recently discharged, it was largely the physical and 
emotional symptoms that were repeatedly referred to, such as: ‘tinnitus’ (Alan), ‘easy 
fatigue ability’ (David), and ‘anger’ (Sam). Contrastingly, those who were further 
down the line expressed ongoing difficulty with mainly cognitive symptoms, 
including: ‘memory issues’ (Louise), ‘speech’ (Charlie), and ‘concentration’
(Wayne). One persistent symptom that was common to both groups however, and 
one that interviewees seemed resigned to, was difficulty sleeping. Charlie described 
it as ‘just one of those things’ and similarly, Alan labelled it as ‘annoying’, but ‘not 
too bad’.
Several participants appeared to recognise that the experience of living and dealing 
with MTBI varies across individuals. For example, both and William and David 
acknowledged that they were somewhat ‘unique’ and ‘privileged’ in their positions 
as senior military personnel, given the increase in job flexibility, and Roy expressed 
that ‘every soldier out there is different’. One thing that all participants recognised 
however, was the role of context in relation to symptom management and expression, 
and the need to regulate behaviour accordingly. For those in positions of authority, 
having control over their working environment was clearly beneficial to symptom 
management. For example, David said that because he suffered with ‘marked 
distractibility’ and therefore ‘found it very difficult to concentrate with lots of 
different visual and verbal inputs’, he was often able to ‘take the work home’. 
However, as Peter describes, being of a more senior rank and position frequently 
necessitates the use of multiple attentional resources, meaning that symptom 
management behaviours have to be both strict and efficient:
I f  someone interrupts me, or i f  I  go away to a meeting, umm, and I  don’t 
actually transfer my notes directly out o f my book and the actions directly to 
the computer, Fve lost it. I t ’s got to be something that comes up as a 
reminder, I  mean I  put reminders on email, so I ’ve got to action them and
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everything else, because otherwise, with perhaps 50 emails coming in a day, I  
will lose sight very quickly o f what I ’ve got to do (Peter).
For those further down the chain of command, such as Wayne, a highly structured 
and at times, anonymous environment proved to encourage symptom expression and 
in response, maladaptive coping:
They didn’t even know who I  was... that kind o f stuff wound me up and I ’d 
just go to me room and then think: Tjust can’t wait to get out o f [here]’ 
(Wayne).
On the other hand, being at home was more conducive to effective self-management, 
as the opportunity to remove oneself from situational conflict was there if required:
/  think things are a lot better at home, like i f  I  get angry at home I  can go 
upstairs, or I ’ll take the kids and the do g for a walk and stuff like that 
(Darren).
Learning to manage symptoms as part of an ongoing recovery process was therefore 
something that all participants spoke about at length. Although for the majority there 
was clear evidence of functional improvement over time, all interviewees described 
how they continue to experience persistent post concussive symptoms (PPCS), even 
following a significant period of discharge from the Phase 2 intervention. Moreover, 
participants also described how their situational context often dictates symptom 
expression and management. It is still unknown what causes PCS to occur and persist 
(Iverson & Lange, 2003), or what the relative contributions of organic versus 
psychological factors are. However, there is evidence to suggest that memory and 
attentional deficits are the most enduring of cognitive symptoms (Cobb & Battin, 
2004) and that further, they are two of the symptoms most commonly associated with 
persistent post concussive syndrome (Lundin, de Boussard, Edman & Borg, 2006). 
Given that stress is a known risk factor for the development of PPCS (Anderson, 
Heitger, & Macleod, 2006), and the vast majority of participants had returned to 
work following their MTBI (with several in cognitively demanding roles), it is 
perhaps unsurprising that so many interviewees reported residual deficits and the 
need to develop effective management techniques.
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3.S.5.4 An injury internalised
All participants described how, at the time of interview, they were some way along 
the final stage of emotional recovery from their MTBI; acceptance of their current 
state. In part, this meant adjusting to the limitations brought about by their injuries. 
Many of the interviewees refused to allow themselves to be held back by their 
individual difficulties, choosing instead to focus on the positives:
I  know Fve got problems, and I  understand that Fve got some problems, but I  
don 7 want it to get in the way o f my life, you know, Fve got a young family, 
umm, Fm quite a focussed individual, and I  think that’s really helped me 
(Mark).
Similarly, Neil expressed how there was no apparent reason for not progressing, so 
long as a pragmatic approach to symptom management is utilised:
IthinkFll always be bad with people’s names, umm, but it’s just using tools 
to try and help you along you know, so using a diary, using calendars and 
stuff to you know, try and help you remember more things, umm and stick to 
some kind o f routine (Neil).
For William, the fact that his main persistent symptom was no longer at the forefront 
of his mind was an indication of his level of acceptance, and his place in the overall 
recovery process:
I  was thinking about it on the way over... if  you’d asked or directed the 
question: ‘Is irritability an issue? ’ Umm, I ’d probably say: ‘Well yes it is, 
because it still happens’. But it’s only an issue because the question has been 
brought up and therefore I ’ve thought about it. In normal day-to-day life, I  
don 7 think about it because I  know how to manage it, and therefore it isn 7 
an issue (William).
Other participants described how they had accommodated their MTBI by positioning 
symptoms as something you Team to live with’ (Charlie), and management 
techniques as ‘part of the daily programme’ (Roy). For many interviewees however, 
a shift in identity was required before both injury and symptoms could be fully
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accommodated. A good example of this self-adjustment is Louise, who now refers to 
her symptoms as being part of her identity make-up:
I  now don 7 consider them symptoms; I  consider them [Louise]. I f  that makes 
sense, this is now who I  am. Umm, and everybody has coping mechanisms or 
behaviours that they use to work with the world, so they are part o f how I  
deal with the world. Ifind it very difficult now to differentiate between what is 
a ‘symptom ’ and what is just me (Louise).
Several participants even spoke of how they had discovered benefits relating to their 
MTBI, further illustrating their level of acceptance and ability to look beyond the 
injury. A commonly perceived benefit was the idea of participants’ MTBIs serving as 
a ‘catalyst’ for decision-making; often in relation to life-style alterations:
It proves to be a catalyst and a very good excuse to, err, sit down and work 
out work patterns, err, work life balance... sit down with professional 
colleagues and divide up a lot o f the professional responsibility that Fve been 
carrying for many years... so that’s been something positive that’s come out 
this, through not being able to work, other people have had to stand up and 
be counted and take over some responsibility which you know, should have 
happened a long time ago (David).
In reflecting back over their experiences of living with MTBI, and how far along the 
recovery process each had travelled, all participants were able to end their interviews 
with an individualised summary of what MTBI meant to them. For some, these 
summaries related to the overall ‘change’ experienced:
To me, an adjustment in the way that I  think (Louise).
There may be physical damage but it’s the actual personality and your 
behaviour that changes as the result o f having the injury (Mark).
For others, like Roy, it was about the sense of confusion encountered; the loss of and 
therefore the struggle to regain any sort of control:
It is a state o f mind where you ’re not yourself... it’s such a quandary nothing 
makes sense... nothing’s really there it’s just all jumbled up and it’s like
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you ’re sitting in a big fluffy cloud inside your head... and because you can’t 
focus on anything you need to, you never really get better, you just bounce on 
to the next thing and to the next thing, until gradually, you can seep that 
cloud out (Roy).
A final commonality was the perceived discrepancy between diagnosed severity of 
injury, and the actual impact of the trauma on individuals’ lives. William, for 
example, spoke of MTBI as leading to ‘mild effects which can transpose themselves 
as actually being quite serious’, and David, who was familiar with much of the 
medical literature on TBI, stated:
I  know the formal definitions about severity o f head injury -  I ’d probably 
remove the ‘m ’. I t’s mild because I  wasn’t unconscious for an extended 
period or all the rest o f it, but I  think in terms o f residual effects you know it’s 
difficult to say it’s mild, I  think mild almost trivialises it (David).
Participants therefore described how part of the recovery process following MTBI 
involved a degree of emotional (or psychological) adjustment, both in terms of 
learning to accept newly enforced limitations, and accommodating the injury into an 
ever-changing identity. Several participants detailed experiences of positive 
psychological change, or post-traumatic growth (Tedeschi & Calhoun, 1996) as a 
result of their brain trauma, which supports research indicating that TBI survivors 
from across the spectrum of severity can evidence positive changes in outlook (e.g. 
Powell et al, 2007; Hawley & Joseph, 2008). The individualised summaries of 
MTBI experiences revealed two noteworthy concepts. Firstly, that so-termed ‘mild’ 
injuries can have significant, long-term effects, and secondly, that through coping 
and adaptation, participants move from a sense of chaos and confusion to a position 
of comparative control.
3.6 Elaboration
This study explored the experiences of 16 UK service personnel with persistent post 
concussive symptoms following a mild traumatic brain injury event. Participants 
described their experiences in terms of three main themes; ‘injury event and 
recognition’, ‘pervasive nature of an invisible injury’, and ‘the idiosyncratic
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recovery’. The analysis revealed that, notwithstanding the highly individualised and 
complex nature of the trauma and its associated consequences, a similar pattern of 
fluid progression through the various stages to ‘recovery’ was revealed. These stages 
included recognising a change (or changes) in functioning; engaging in cognitive 
reappraisal processes (or sense-making) and utilising coping strategies to manage the 
impact of stressors.
The data suggest that, following the injury event, personnel are faced with an altered 
sense of self. This resonates with much of the existing qualitative literature on the 
experiences of TBI patients, within which are discussions of a ‘loss of self (Nochi, 
1998), ‘identity ambiguity’ (Landau & Hissett, 2008), and ‘identity transition’ 
(Muenchberger, Kendall, & Neal, 2008). Together these findings support the notion 
of a continual adjustment process; one that evolves in response to fresh challenges, 
newly recognised limitations and modified coping mechanisms. This can otherwise 
be seen as a developing sense of self-awareness, and is harmonious with the pyramid 
model of deficit awareness first outlined by Crosson et al in their 1989 paper on the 
types of compensation utilised by patients in post-acute head injury rehabilitation. 
The framework, which constitutes three hierarchical and interdependent levels, 
proposes that upon the recognition by an individual that they have a particular 
functional deficit (intellectual awareness); they are then able to develop the capacity 
for identifying the problem as it occurs (emergent awareness). In turn, the ability to 
acknowledge impairments during performance provides the basis for ‘anticipatory 
awareness’; or the capacity for foreseeing the deficit before it arises (thereby 
allowing them to intervene accordingly by employing the relevant coping strategy).
3.6.1 Implications for theory
These accounts can be understood in the context of two key psychological theories, 
namely Cognitive Adaptation Theory (CAT) and the Common-Sense Model (CSM).
Participants’ accounts offer some support for Cognitive Adaptation Theory (Taylor, 
1983; Taylor et al, 1984) relative to the experience of mild hrain trauma. For 
example, several personnel found that their misfortune had led them to reassess their 
lives (e.g. self-change, alterations in outlook) whereas others exceeded this and
158
looked for the positive aspects of their situation (e.g. reprioritization). These 
meaning-based coping responses represented attempts to restore (or maintain) 
subjective well-being, as well as a need to understand the implications of their injury. 
Further, many participants believed that their condition was controllable and reached 
a sense of mastery through the use of practical compensatory strategies (e.g. assistive 
technology for memory problems). Even though some had originally used an 
emotion-focused coping approach (e.g. denial) to regulate distress, each spoke of 
how they had moved forward (or transitioned) to manage their symptoms through 
problem-focused coping methods. Finally, at least one participant (Mark) showed a 
downward comparison in order to boost his self-esteem. By comparing himself with 
less fortunate others who had sustained blast-related injuries (perhaps thinking them 
to be more disabled), Mark was able to feel better about his own set of 
circumstances.
These findings also find reflection in the Common Sense Model (Leventhal et al., 
1980; Leventhal et al, 1984), which argues that health outcomes are determined by 
illness cognitions and coping behaviours. In line with this, recent studies have 
suggested that pessimistic recovery expectations following mild brain trauma are a 
risk factor for chronic symptomatology (Hou et al, 2012; Snell et a l, 2013; 
Whittaker et al, 2007). While there was some indication in the present research that 
participants exhibited negative beliefs regarding the time line [going to take a long 
time'), consequences [actually quite serious') and curability [never ever be 100%') 
of their condition, when viewed in the context of the full transcripts, there is 
evidence of a shift in expectations. Such re-evaluations may well reflect themes of 
acceptance and realism, as well as the dynamic relations between interpretation, 
coping and appraisal. Consistent with this theoretical framework, perceived 
controllability of symptoms appeared very much related to action-orientated (or 
approach) coping and better (or more successful) psychological adjustment. Further 
research is required to examine the association between changes in illness 
representations and changes in functional status over time for persons with MTBI.
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3.6.2 Methodological critique
The strength of this study lies in the contribution made to existing literature through 
having qualitatively explored the subjective experience of post traumatic complaints 
following mild brain injury. However, several limitations are worth noting.
The first is that given the number of personnel in this study who suffered with 
concurrent physical injuries and or/mental health issues (whether formally diagnosed 
or self-reported); alternative attributions for symptom presentation must be 
acknowledged. Whilst for each individual their MTBI event might be considered a 
likely origin of post concussion symptoms, it would be problematic to infer any 
direct causal relation. Prolonged (functional) recovery following MTBI in this 
sample may well reflect the influence of a number of risk factors including, but not 
limited to: co-morbid psychiatric conditions (Carroll et al, 2004) prior history of 
TBI (Ponsford et al, 2000); and general levels of distress. Further, that attempts to 
disentangle the relative contributions of each competing explanation are difficult, 
particularly when symptoms persist beyond the first month post-injury.
The second is that the personnel in this study constituted a heterogeneous sample that 
varied according to a range of demographic and clinical factors. A review of the 
clinical database at the time of data collection revealed that of the 239 patients who 
had either completed or were currently receiving the Phase 2 intervention, less than 
10% were female; blast was the most common mechanism of injury (63%); more 
than 50% of patients presented with multiple physical trauma; and less than a third 
had a prior history of brain injury. Therefore although the sample was representative 
of the programme’s total patient intake at DMRC, interviews that focus on specific 
subgroups of personnel (i.e. those with concomitant physical injury or mental health 
issues; those who report multiple brain traumas) arguably would contribute further to 
our existing but limited knowledge on the relative contributions of certain ‘risk 
factors’ for poor recovery. Rather, the present study provides a broader 
understanding of persistent symptom experience for a sample of military personnel 
with MTBI; some of whom presented with more complex clinical states.
The third is that with the exception of the nature of persistent post concussion 
symptoms, there were no clear differences between those who had completed the
160
intervention within three months prior to interview, and those who had finished their 
treatment 12-24 months prior to interview. Interestingly, those personnel who 
featured in the long-term discharge group reported a greater prevalence of residual 
cognitive deficits over somatic or emotional symptoms, and whilst it is agreed that a 
minority of individuals will experience long-term difficulties in this area, results 
from neuropsychological testing have been inconsistent. Recent work, however, has 
found that cognitive impairments (working memory, information processing speed) 
can be observed in a mild traumatic brain injury population, even one year or more 
following the trauma. Further, that the reduction in cognitive performance is 
associated with the initial injury, rather than higher symptom load (Dean & Sterr, 
2013). It is also possible that over time, without therapist input, this cohort of 
patients lost some consistency of their strategy use and therefore self- management 
techniques became less effective. In addition, psychosocial factors (e.g. work-related 
stress) could have influenced the expression, persistence and remission of symptoms. 
Patients may therefore benefit from a short refresher course, as a supplementary 
follow-up appointment.
3.7 Conclusion
Following a mild traumatic brain injury, personnel experience a sense of chaos and 
confusion. Further, the apparent effects of this hidden condition often only become 
noticeable when attempts are made to re-engage in normal activities. This study 
highlights how participants revised their coping in line with an increased awareness 
of functional limitations, and a re-assessment of recovery as being slow and gradual. 
In addition, successful adaptation (the result of perceived controllability of 
symptoms) reflected acceptance of a newly altered self. The role of the intervention 
in facilitating adjustment will be explored in the next chapter.
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Chapter 4 
STUDY 3
Experiences of the Phase 2 intervention: A 
qualitative analysis^
4.1 Chapter overview
The previous chapter explored experiences of mild traumatic brain injury and 
showed that in the aftermath of this traumatic event, participants reported a sense of 
mental chaos and confusion. However, over time, they were able to regain a certain 
amount of control. All of these participants received the Phase 2 intervention at 
DMRC Headley Court, and this chapter explores their experiences of the 
rehabilitation programme.
4.2 Introduction
Mild traumatic brain injury has been labelled a ‘signature wound’ of the recent 
conflicts in Iraq and Afghanistan, reflecting the prominent use of Improvised 
Explosive Devices against Coalition Forces. Even in peacetime, military personnel 
are at a higher risk of sustaining TBI than civilians (Ommaya, Ommaya, 
Dannenbery, & Salazar, 1996); however, incidence rates proliferate with war 
missions. It is estimated that since 2001, approximately 320,000 service members 
may have sustained a traumatic brain injury whilst stationed in the Middle East 
(Tanielian & Jaycox, 2008), and there is growing concern that blast-related traumas 
specifically may result in long-term health effects (Elder & Cristian, 2009).
At this time, it is UK policy to focus treatment on those who are reporting persistent 
post concussion symptoms (Jones, Fear, Rona, Fertout, Thandi et a l, 2014).
 ^This study has been published in ‘Brain Injury’ (Brunger et a l ,  2013), although the results section 
has been expanded upon for the purpose of this thesis.
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DMRC Headley Court is a tri-service rehabilitation facility that specialises in 
complex trauma, and in October 2008, it was further nominated as a centre to 
provide support for soldiers with mild traumatic brain injury. The four phase 
treatment programme currently in operation at this unit is run by a multi-disciplinary 
care team (including one occupational therapist and one psychologist), with some 
additional contribution (one session a week) from a medical consultant. Phase 2 of 
this programme features a psychoeducational intervention that includes information 
transfer (regarding symptomatology, causation, trigger factors); self-help techniques; 
and stress management, and was initially proposed to last for approximately 12 
weeks. Anecdotally, patients report good levels of satisfaction with the treatment 
received; however, no formal attempt has been made to explore military personnel’s 
experiences of this health service. Patient feedback is vital not only for assessing the 
overall quality of care, but also because people’s experiences may be related to their 
clinical outcomes (Riskind, Fossey, & Brill, 2011).
4.3 Aim
• To assess patients’ experienees of the Phase 2 intervention for mild traumatic 
brain injury at DMRC Headley Court.
4.4 Method
4.4.1 Design
This study used a qualitative design with semi-structured, face-to-face interviews.
4.4.2 Participants
Participants were 16 service personnel who met the WHO (2004) criteria for MTBI 
and had completed the Phase 2 intervention within 24 months prior to interview. See 
Table 17 in Chapter 3 for sample characteristics.
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4.4.3 Interview schedule
This analysis related to questions asked about the management of MTBI and the 
treatment received at DMRC Headley Court.
4.4.4 Data analysis
The transcripts were analysed using thematic analysis and followed the six stages 
outlined by Braun and Clarke (2006): familiarisation with the data, generating initial 
codes, searching for themes, reviewing themes, naming and refining themes, and 
writing the report.
Thematic analysis has several advantages that make it a suitable method for the two 
qualitative studies in this thesis (Braun & Clarke, 2006). Firstly, it can usefully 
summarise key features of a large body of data. Each transcript was dual-coded for 
experiences of MTBI and experiences of the Phase 2 intervention, thus resulting in a 
considerable amount of extremely rich data. Secondly, it can highlight similarities 
and differences across a data set. While no two brain traumas are the same, and 
therefore no two experiences of it can be the same (see Chapter 3), there are 
commonalities across the narratives that require consideration. Finally, it can be 
useful for generating analyses suitable for informing policy development. It is 
possible that the findings in this chapter will contribute to policy at DMRC Headley 
Court by suggesting modifications that will result in a more effective and effieient 
treatment protocol for future patients.
4.5 Results and discussion
4.5.1 Thematic overview
Three main themes were discerned from the data that reflect participants’ 
experiences of the rehabilitation programme for mild traumatic brain injury at 
DMRC Headley Court: (1) intervention design and delivery; (2) humanistic 
processes; (3) reflections and evaluation. Central to many of the themes identified 
was the concept of patient empowerment. Each of these themes will now be 
considered in more detail, and illustrated with exemplar quotes.
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4.5.2 Intervention design and delivery
The first area described related to participants’ experiences of the macro structure 
and implementation of the Phase 2 intervention, and consisted of the following sub­
themes: ‘symptom management as the primary focus’; ‘a need for flexibility’; and 
‘distance support’.
4.5.2.1 Symptom management as the primary focus
All participants described how they perceived the Phase 2 intervention at DMRC 
Headley Court to be centred predominantly on the management of individual, 
persistent impairments. Ben for example spoke of how, in a typical face-to-face 
session with his therapist, he would be given strategies to help deal with a particular 
symptom, which would then be followed through with regular monitoring:
She gave me some relaxation and breathing exercises, to help clear my mind 
i f  I  get into a situation where I ’m struggling to remember a word. Umm, and 
then it was just a case o f her monitoring. She ’d either ask to see me every 
couple o f weeks while I  was down here or it wouldjust be a phone call (Ben).
Similarly, Paul explained how he was regularly contacted by his therapist in order to 
monitor progress relative to the ongoing management of his sleep difficulties:
She ’dphone me up, talk through things and see how I  was coping, umm, with 
the different strategies... When I  had my tests they noticed Iwasn ’t good at 
sleeping and they gave me some strategies for that, umm, and seeing how I  
was... I f  I  was doing them and was it making any improvement? (Paul).
The key to effective symptom management and control for participants appeared to 
be the development of compensatory strategies, tailored to their individual needs. 
Although the majority of participants had learnt to symptom manage to some extent 
prior to their being enrolled on the intervention, many talked about how they had also 
‘learnt’ other techniques through discussions with their therapist. Strategy types 
appeared to fall into two camps dependent on the nature of the symptoms being 
managed; practical tools for those symptoms clustered in the cognitive domain, and 
pragmatic lifestyle changes for the more physical and emotional symptoms. Sam, for
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example, spoke of how he used a ‘whiteboard’ and a ‘phone to make appointments’ 
in order to manage his forgetfulness, whereas Darren found lifestyle modifieations 
such as ‘going for a walk’ or ‘having a bath or a shower sort of two hours before 
going to bed’ useful for managing his anger and difficulty sleeping. In general, 
participants felt that the intervention emphasised taking a ‘common sense’ approach 
to symptom management, and that the means to suecess lay largely in recognising 
and reflecting upon the need to make appropriate lifestyle alterations. This sentiment 
was best expressed by Paul:
I t’s just learning again isn’t it? (Paul).
Relating to this requirement for certain lifestyle adaptations, some participants also 
spoke of how the intervention had taught them the importance of ‘habit’ for effective 
symptom management. Lewis described how often, following a specified ‘ritual’ 
could be difficult given that many patients are rotated in and out of rehabilitation at 
DMRC Headley Court, resulting in differential routines. This dictated the need for 
some negotiation in order that certain behaviours were continued at home, as well as 
on site:
Like from Monday: you know you ’re normally coming in Monday to Friday 
for about four weeks. And you’ve got another four weeks at home. So i f  y  ou 
come here, you get a routine that you follow. Like you wake up at 7 o ’clock 
and then have a shower and do what you ’re supposed to do... But i f  y  ou ’re at 
home its different, you just sleep any time you want. And that’s what I  d o - I  
go to bed any time I  feel like sleeping... And so we just tried to compromise 
between me being here and being at home (Lewis).
Participants also described how they had discovered the value of relaxation therapy 
from being on the Phase 2 intervention; another technique that was taught in relation 
to symptom management. For Roy, engaging in relaxation practices with his 
therapist and later employing them for himself enabled a sense of mastery to 
develop, meaning that he was then better able to manage not only his MTBI 
symptoms, but also the pain that he was struggling with from other injuries:
The overall relaxation way, you know to get into my ‘happy place ’ and then 
control the pain, she [the therapist] did some speaking... ’relax this, relax
166
this ’ coming all the way down the body and it really did work. Umm, and 
from that point on - the relaxation bit - 1 started to get it, and I  started being 
able to put it into place, and it started to really thin the mask because now I  
could control my actions (Roy).
The relaxation component of the Phase 2 intervention was frequently described by 
partieipants as being ‘really good’, and ‘really helpful’, with one participant (Mark) 
even going so far as to say that he felt it was ‘underestimated’ in terms of how 
‘powerful’ it was. As Ben expressed, it is a practice with the potential for wide­
spread benefits outside of the field of MTBI:
I t ’s probably something that everyone would do isn’t it, i f  they knew about it? 
You know, it’s not just like something you ’d do if  y  ou if  you thought you ’d 
had a bang on the head (Ben).
Participants therefore recounted how they perceived the main focus of the Phase 2 
intervention to be on the management of symptoms related to their brain trauma. 
Face-to-face contact with their therapist appeared to provide participants with the 
opportunity to diseuss and develop various compensatory strategies, which would 
then be utilised in-between sessions and reported back on. Participants also spoke of 
how the intervention had taught them two key lessons for effectual symptom 
management; the importance of routine, and the value of relaxation therapy. The 
relaxation training component in particular, was seen by many as having universal 
value, given that it could be used both in relation to general positive well-being, and 
to help manage other (non-MTBI related) symptoms. Few studies to date have 
evaluated outcomes for the use of relaxation training techniques for individuals with 
TBI, and those available tend to focus both on patients that are moderately to 
severely cognitively impaired, and whose symptoms are anxiety-based. Often 
relaxation training (a combination of progressive muscle relation, deep breathing 
exercises, visual imagery and biofeedback) is delivered as part of a broader stress 
management intervention designed to help TBI patients improve their anxiety 
management, and there are instances where a significant improvement in function 
has been seen as a result of these techniques (Lysaght & Bodenhamer, 1990). 
Biofeedback specifically has been found to be a particularly useful approaeh for TBI 
patients in the acute stages of recovery, with the suggestion that its more direet
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nature may be beneficial for controlling both anxiety-related and medical symptoms, 
where other techniques remain too abstract (Holland, Witty, Lawler, & Lanzisera, 
1999).
4.S.2.2 A need for flexibility
Many participants spoke of how they experienced the Phase 2 intervention to be 
flexible rather than rigid in nature, both with regard to its structure and the level of 
engagement required. For example, Charlie spoke of how ‘there was never any rush 
to finish a session’ so long as they were ‘respectful of other patients’ treatment 
times’, and William recounted how his therapist would goal-set with him at the end 
of each session in a way that resembled more of a suggestion than an instruction:
Then it [the session] would be summed up with: ‘right, you need to go and try 
this and try that’, you know, ‘ify  ou can keep a diary o f it, do, i f  you don’t, 
just let me know how you feel about it’ (William).
For some, this degree of flexibility was seen as a limitation in that it meant the 
intervention received was not as in-depth, and therefore meaningful, as an in-patient 
programme. Peter, for example, described how it was easier for him to lose sight of 
goals when kept in the work environment as part of Phase 2, as compared to the 
Phase 3 residential programme where he could concentrate to a greater extent:
I  think that coming here for a [Phase 3] programme is much easier from the 
patient’s point o f view than doing it the way I  was doing it before, because 
you end up with so many different inputs into your time, and getting dragged 
in so many different ways... you don’t understand the bigger picture well 
enough and I  certainly didn ’t (Peter).
For other participants however, such flexibility was an advantage to their 
rehabilitation process. Louise, for example, described how being given freedom of 
choice over active involvement was the key to her success on the programme, in that 
it provided her with the sense of control that she needed:
For me it was very suited because it gave me as much opportunity to engage 
as I  wanted. Umm, and I  wouldn ’t react well to being told to think about
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myself unless I  wanted to think about myself I  have to choose to think about 
myself... I  have to choose to do that otherwise I  will just disengage (Louise).
A more flexible treatment approach certainly appeared beneficial in relation to the 
symptom management facet of the programme, since not all of the strategies 
advocated proved to be effective for participants -  at least to begin with. Most often, 
it was the ‘military context’ that presented this initial barrier to strategy adaptation. 
Lewis, for example, found his two identities as ‘patient’ and ‘soldier’ hard to 
reconcile, given that two different forms of self-regulation were required of him:
So when I  started seeing [the therapist] we started talking about the traffic 
light thing whereby red is ‘stop think; green is ‘react’... The army made me 
act, but this teaches me to control myself when I ’m doing anything. Before I  
do [anything], I  have to wait, take some time, think about it and make a 
decision on it (Lewis).
Similarly, William described how ‘pacing’; one of his recommended strategies, did 
not readily fit with his military structure, and therefore he was forced to find ways of 
accommodating it into his daily routine:
The military are particularly bad for not taking breaks in the day, so you get 
in at eight, and you ’II work straight through till lunch and you won’t take any 
time to stop and pause... And it’s learning, despite you know, work pressures, 
to go and take those breaks. Even if  it’s ]ust sort o f taking a minute sitting in 
a different chair, just eyes closed or whatever (William).
Whatever the individual difficulties faced, the amount of flexibility encountered on 
the intervention allowed participants to ‘trial’ various strategies with their therapist, 
in an attempt to find what would work for them in the longer-term. This ‘trial and 
error’ process often resulted in a sense of empowerment developing from the 
participants taking control of their own symptom management, as Peter described:
It was also working out - for you - what may or may not work, umm, by 
testing it. I ’ve struggled with the anchor concept, but I ’ve worked out that I  
can relax myself just by breathing, and I  still practice it [the anchor concept].
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Now I ’m looking at my sleep patterns, how I  can improve those, trying to 
work that out (Peter).
For several of the participants, including Charlie, being able to trial and reflect upon 
various techniques meant that they could then ‘cherry-piek’ those they considered to 
be the most effective, creating a more tailored and person-specific approach:
I  learnt through [the therapist] and people like that, different ways to do 
things, and to build my own checklist in my head really... ‘Right, ok, what do 
I  need to do? Ok I  need to do this, this, this, this. Ok done. ’And then when I  
leave the house, I  feel confident in myself that I ’ve remembered everything 
(Charlie).
An increase in self-efficacy was not the only gain to arise from the opportunity to 
experiment with different compensatory strategies. Some participants also found this 
task-orientated process to be rewarding, regardless of the functional outcome, as 
Alastair reflected:
Some things have worked initially and haven’t worked later, some things 
haven’t worked initially but then have been integrated later and it’s been 
quite... Fun is not the word - it’s been quite interesting to, you know, build 
these strategies in and use them when you can (Alastair).
Participants therefore articulated Phase 2 to be somewhat of a more flexible 
intervention, both in terms of formatting and delivery. The majority perceived this 
level of flexibility to be beneficial in that it allowed for the intervention to beeome 
more tailored to individual needs; however, others saw it as a disadvantage in that a 
less intensive approach meant that it was harder to adhere to rehabilitation objectives. 
Participants also described how taking a less regimented and ‘one size fits all’ 
approaeh to their treatment sessions meant that they were able to trial various 
strategies before discovering which technique, or combination thereof, worked best 
for them in terms of managing residual symptoms. As well as increasing the 
likelihood of patients generating their own, more effective symptom management 
routines, this experimental process also enabled a sense of mastery to develop; 
meaning that participants were liable to improve upon, or at least maintain their 
success in the longer-term. Throughout participants’ accounts of the intervention
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begins to emerge an underlying theme of patient empowerment, with individuals 
describing how they made treatment choices based on the options presented by their 
health professional, and learned to be responsible for their condition and associated 
self-management. ‘Patient empowerment’, a concept that first emerged in the early 
1970s designed to promote the rights of the patient, and most frequently discussed in 
relation to chronic disease, can be broadly defined as the process whereby an 
individual becomes an aetive member of his/her care team (Santurri, 2006). 
Participants’ accounts of the programme thus far would suggest that it has been 
designed with the aim of developing patient empowerment through the promotion of 
autonomous self-regulation.
4.S.2.3 Distance support
Participants spoke in detail about how the MTBI team would regularly supervise 
their progress on the intervention, either by using a web-based programme that had 
been specifically designed for the purpose of symptom monitoring, or via telephone 
updates. These fortnightly telephone ‘interviews’ were seen as a ‘perfectly fine’ 
method of contact by many of the participants, and more worthwhile than having to 
check in every week, as Sam explained:
Every two weeks is alright really, coz then you’ve got things to actually say, 
whereas i f  it was every week, you wouldn’t know what to say really. ‘Yeah 
it’s the same as last week’. But every two weeks, something might’ve changed 
in those two weeks, and you can say: ‘Well this has actually changed, and 
this has got better ’, so yeah (Sam).
Other participants, however, seemed to struggle with the eoncept of telehealth, and 
did not always feel that it was an appropriate communicative method. For Mark, the 
physical contact associated with his face-to-face rehabilitation sessions provided him 
with a much needed sense of reassurance and comfort, perhaps otherwise masked by 
taking a more technological approach:
I  think over the phone, you know, it’s like anything - when you ’re actually sat 
in front o f somebody, you gain so much more... Because there’s the eye 
contact and you know, all those sorts o f human interactions. Umm, from a
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condition that makes you feel quite isolated and quite insecure on everything 
(Mark).
Contrastingly, when it came to the web-based programme (an online version of the 
‘Full Symptom Checklist’ measure), the use of modem technology to help monitor 
progress proved to be beneficial to all participants for a variety of reasons. For 
David, completing the symptom checklist online was not only reasonably quick and 
convenient to do, it was also advantageous in that it provided an objective measure of 
functioning; a visual representation of symptom change that served as both positive 
and constmctive feedback:
I  would get the email at two to three weekly intervals, or whatever the defined 
time period was, and then wherever I  was, using iPad, mobile, certainly 
laptop, umm I  could sit down and I  didn’t find it intrusive. I  found it was an 
easy thing to do. Took 10 minutes, 15 minutes I  guess, and it was actually 
quite revealing to have done it. Thinking: Well nothing’s changed, I  don’t 
feel any different ’, but at the end o f the programme to be able to go back and 
click and you know, look at yourself... To see that there’s been, in my case, a 
steady improvement throughout. Umm, and I  think I  found that extremely 
useful (David).
For other participants, such as Louise, completing the online checklist became 
something of a reflective process in that it forced a more thorough assessment of the 
post-injury self. The questionnaire also appeared to provide clarification of potential 
issues or ‘symptoms’ not previously identified, and was presented to participants in a 
way that was sensitive to their cognitive impairments:
The process o f doing the questionnaire is very useful because it makes you 
think about it [the MTBI]. Because perhaps you don’t recognise those things 
unless it’s written in front o f you, and a question without any suggested 
answers won’t make you think o f those. That’s why I  think a sort o f multiple 
choice format is really really good, because there are things you may not 
have considered but that actually are relevant. Umm, so suggested answers 
work really well, especially when your brain isn’t really thinking in a logical 
and coherent manner (Louise).
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Although the web-based programme was generally very well received, some 
participants did talk about the temptation that came with completing a symptom 
checklist online and away from the rehabilitation eentre; referring to its being 
‘slightly open to abuse’ as a result of the opportunity to ‘fake the results’. William 
described how he often experienced internal conflict between wanting to obtain an 
objective measure of functioning, and engaging in socially desirable responding:
I  suppose that I  found it quite frustrating because it was almost like I  was 
trying to get the results; like you try to have a goal to make them as low as 
possible, but at the same time remaining as honest as possible. So there’s this 
constant strive to say, you know, get ones and twos across everything apart 
from the three or four peaks... I  think I  kind o f got there, and I  hope that I  was 
reasonably honest about it, umm, but there was definitely that sort o f sense 
of: ‘Oh well, I  might just put down two ’, even though it might be a three, 
because you want to look like you ’re going somewhere (William).
Therefore participants reported how they were regularly monitored by their therapist 
between clinic visits as part of the Phase 2 intervention, both over the telephone and 
through the administration of an online symptom ehecklist. There is a substantial 
body of evidence for the role of telecommunications technologies, or ‘tele-health’, in 
clinical care delivery; particularly with regard to telephone eonsultations. Telephone 
contact has been found to be comparable with face-to-face consultations both in the 
facilitation of health-related interventions, and in the delivery of routine health-care 
services to patients suffering with chronic conditions (Car & Sheikh, 2003). Research 
suggests that the general public attitude to telephone consultations is a positive one, 
with cited benefits including: reduced travel time and cost; and the potential for 
increased contact with health care professionals (Hallam, 1993). These reasons are 
especially relevant to this population where the aim of the intervention is to keep 
patients in the working environment wherever possible, thus limiting their 
availability for on-site visits. Studies utilizing a scheduled telephone intervention 
(comprising mainly counselling and education) have shown it to be an effective 
therapeutic approach both within and outside of a brain-injured population. Bell and 
colleagues, for example, have found both a reduction in chronic complaints after 
MTBI (Bell et al, 2008), and an improvement in overall outcome following
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moderate to severe TBI (Bell et al, 2005) as a result of this method. Central to the 
distance support element of the programme is another means of achieving patient 
empowerment. In asking patients to work with their therapist in between sessions, 
either by way of completing the online symptom checklist and looking over the 
results, or by participating in regular telephone interviews, the team is not only 
demonstrating respect for the patients’ own injury perspectives (which may help 
better tailor future intervention) but is also encouraging them to become more 
involved with the management of their eondition.
4.5.3 Humanistic processes
The second area deseribed related to individualised case management. This included 
‘patient-centred care’ and ‘the importance of communication’.
4.5.3.1 Patient-centred care
Participants conveyed how the Phase 2 intervention quickly established a working 
relationship between each MTBI therapist and their patient, which went on to evolve 
over the course of their treatment. Alan, for example, recounted how he was actively 
engaged in his care scheme right from the very first session, when the emphasis was 
on him to set his own recovery goals:
When I  first started seeing [my therapist] she said: Well how do you want 
this to go?’ And I  said: Well I  want to feel normal... coz I  don’t know what 
normal feels like, coz o f the bang on the head’ (Alan).
For Charlie, each session was very much an interactive process in that he was 
strongly encouraged to contribute to any decision-making:
We used to have the umm, the iPods, so we would sit there and go through 
them, like listen to different bits o f music. So you know: ‘How does that feel? ’ 
You know: ‘Does that make you sleepy, not sleepy? ’ ‘Does that make you 
angry, not angry? ’ So there was never any - well they knew what they needed
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to do, but there was never a set: ‘Right we ’re going to do this, we ’re going to 
do that’ (Charlie).
This reliance by the therapists on patient feedback was something experienced by 
several of the participants, highlighting the complexity and diversity of mild 
traumatic brain injury and the need therein to understand individual requirements. 
William described how, owing to the heterogeneous nature of symptom presentation, 
his sessions were somewhat of a learning process for both himself and his therapist, 
demonstrating mutual commitment to the management process:
I  got the impression that [my therapist] wasn ’t quite sure why I  was having 
[anger problems] because I  didn’t seem, you know. I ’m a very chilled out 
person. And it just didn’t seem to make any sense. And there were a lot o f 
obvious indicators missing, which I  think would have made her job a lot 
easier, and it was only after I ’d experienced it for a while and we were 
looking at it every single time it had happened and discussing what had 
happened the previous week, that she started seeing a pattern emerging you 
know? (William).
Participants also communicated how they perceived the intervention to be 
considerate of the wants and needs of the patient; with Louise for example saying 
that certain measures were ‘tailored to how I wanted to play it’. For many, this was 
most evident in relation to the timetabling of appointments. Charlie described how 
being able to choose when he next saw his therapist resulted in a sense of control 
over his rehabilitation:
She ’d be like: ‘Ok, well when do you want to see me next? ’ So it was never, 
unless it had to be a set date, you know, because whatever they ’d given us 
you could only use for four or five days or something... It was never, you 
know: ‘You will see me next Monday ’. It was: ‘Are you free next Monday? Do 
you want to see me next Monday or do you want to wait until the Tuesday? ’ 
So that was always quite nice... You could almost dictate when you were 
going to be seen (Charlie).
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Those participants who perceived themselves to be the recipients of tailored 
healthcare measures certainly appeared to appreciate the level of support offered to 
them, empathising with the ‘difficult’ nature of their therapist’s role. According to 
both Alastair and Roy, in recognising each patient as an individual, the need for 
tailored healthcare is highlighted and therefore the care process becomes more 
complicated:
So we didn’t necessarily have all the answers but [there was] someone to 
discuss, you know, ways in which to manage and adjust some o f these 
strategies, left and right, to make them fit for you. Coz everybody is an 
individual, you know we all have our own idiosyncrasies, umm, and it’s very 
difficult to tailor individual requirements (Alastair)
Every single person out there is so, so different... They’re different in terms o f 
their families, upbringing, work, age... It goes on and on. I t ’s a really dijficult 
job I  think, whether it’s as a CPN or whether it’s being MTBI trained, but a 
really dijficult job (Roy).
As well as appreciating the quality of support received from their therapists, 
participants also appeared to appreciate the accessibility of that support. Roy 
described the programme as a ‘comfort blanket’ and a ‘support chain’, and William 
expressed how, even though he knew the onus was on him to be an active agent in his 
care regime, he liked that he ‘could pick up the phone anytime’ and use his therapist 
as ‘a sounding board’. For Charlie, there was comfort in the knowledge that the 
programme offered ongoing support (Phase 4), and also encouraged further eontact if 
the patient felt it was needed:
/  think the structure o f it [the programme] is very good, and then the idea 
that, even when you ’re finished here you can go back and they ’re still in 
contact, they still do reviews and things like that... So i f  you turned round and 
said: ‘You know actually I ’ve had a really bad turn, can I  see you again? ’
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‘Course you can [Charlie], come in and we 7/ reassess and we jl  restart i f  
needs be ’ (Charlie).
However, it was not only the MTBI team that were seen as being accommodating. 
Roy described how he perceived there to be an inter-disciplinary support network at 
DMRC Headley Court, which for him, created the right conditions for disclosure. 
Again, Roy’s account further highlights the need for a flexible eare approach:
There’s been a few people - poor OTs [Occupational Therapists] bless ‘em have, I  
suppose they’ve been mini, umm, MTBI girls because they’ve just said the right 
things. You know, so therefore you could express yourself correctly, said what you 
wanted to... Couldn ’t get rid o f the face but they thinned it, it just made you feel a bit 
better inside (Roy).
Participants therefore illustrated several ways in which the Phase 2 intervention was 
seen to be delivering patient-centred care, including: establishing an early rapport 
between the MTBI therapist and the patient; respecting patient preferences by 
tailoring their rehabilitation course appropriately; and providing a service that is both 
dedicated and accessible. This last attribute was seen by some participants as 
extending beyond the MTBI treatment team to other health professionals working at 
DMRC Headley Court; resulting in a perceived ‘umbrella’ of support. The concept of 
patient-centred care is one that appears to overlap considerably with that of patient 
empowerment; the common aim seemingly being to promote the active engagement 
of the individual in his/her treatment. Indeed, patient empowerment, together with 
access, support and respect (which are also key ideas within patient empowerment) is 
one of five principles detailed in the Declaration of Patient-Centred Healthcare, and 
outlined by the International Alliance of Patients’ Organizations (lAPO, 2006). 
Embedded within participants’ accounts of how the programme achieves patient- 
centred eare is further evidence for the development of patient empowerment. The 
idea of patient feedback, for example, suggests that not only is the patient involved in 
decisions regarding their ‘treatment’, but more importantly that the therapist and 
patient are equal members of the therapeutic alliance, and therefore have a combined 
responsibility for achieving a successful outcome. Such an outcome would not be
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possible in the absence of mutual respect and understanding; and evidence suggests 
that realising an individual’s own perspective on their illness and treatment is 
positively correlated with treatment adherence (Rollnick, Heather & Bell, 1992).
4.S.3.2 The importance of communication
All participants described how physical interaction and verbal communieation (as 
encouraged by the Phase 2 intervention) played a significant part in their overall 
recovery process. For some, like Alan, it was having the opportunity just to ‘talk’ 
about their injury experiences that made a difference:
I  think the talking helped -  a hell o f a lot. Andjust going through everything 
(Alan).
For others, such as Lewis, it was the implied eollaborative and somewhat more 
informal approach that was valued:
I t ’s just about two-way conversation, and that’s what we do. So you just come 
in and chat with somebody. “This is what we have to do ”, and we discuss it 
and we go through it (Lewis).
For Charlie, the rehabilitation process presented an ideal opportunity to reflect upon 
and process those underlying issues that had previously been ‘bottled up’. These 
issues related not only to his MTBI specifically, but also to previous traumas:
It was a very weird scenario to come here, to talk to people about things, 
because you ’re so used to keeping things to yourself? Umm, so it was good, it 
helped me sort offigure out my emotional side as well, o f how far my 
emotions had gone, how much I ’d actually bottled up over time... And I  think 
that’s just because o f the trade, together with everything that’s happened in 
my past (Charlie).
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Similarly, for Mark, being able to come together with similar others and verbalise his 
thoughts and feelings enabled him to better understand and process his emotions:
The telephone element is fine, but what helps is talking. And being in a 
comfortable, safe environment. So I  think there needs to be more o f that.
Umm, I ’d be an advocate for that, I  think you need to get, you know, around 
the room, you know, sitting down, coffee, and just getting guys generally 
chatting because that can help, and I  think it does help (Mark).
For those patients that had gone on from Phase 2 to the more intensive two week 
residential (Phase 3) programme, it was this idea of shared experiences that was 
valued above any other characteristic. Carl, for example, described how he found 
strength in the other group members, and appreciated the opportunity to be listened 
to in a non-pressurised and non-judgemental environment:
To be honest, for me. Host a lot o f self-confidence [after the injury]. But as 
soon as we had those group conversations on Phase 3, the self-confidence in 
me brings me back... I  did lose a lot o f confidence in myself. But that group 
session, it was really good. Individually in Phase 2 sometimes, I  was not very 
straight up to those guys, some o f the things, I  hid them because I  thought it 
was me alone that was going through those things. But on Phase 3, when we 
discussed it, we answered those questions, we discussed a lot, and they gave 
us time to explain what we were going through (Carl).
For Sam, the main benefit to arise from these group sessions was the realisation that 
he was not alone. The empathetic knowledge that there was in fact a cluster of 
individuals, each united through their own MTBI experience, appeared to give him 
the push/shared motivation he needed in order to start making real progress:
I t ’s because you ’re with a group there, you ’re not by yourself. So you know 
that well. I ’m not the only one actually, there are more o f us, and you can talk 
to them as well. I t ’s easier talking to somebody else that’s got probably the 
same symptoms as you have, and you can just say: ‘Well yeah actually, that’s
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true, I  know how you are feeling... ’ So it’s a lot easier to start coping with it 
then because, you know, you’ve got somebody to talk to i f  you need to (Sam).
In expressing the benefits of communicating their experiences with others, be it to 
therapists, family members or to other patients, several participants also 
acknowledged non-diselosure as being a barrier to care. Carl, for example, described 
how part way through the intervention, he realised that he needed to be open and 
honest with his therapist in order to get the most out of his treatment:
We did talk quite a lot about a lot o f things, umm, as in proper things that 
they need to know. Umm, I  explain about everything rather than hide it now. I  
didn’t want to tell her about this and this, that I ’m going through these 
things. I  had to come out, you know what I ’m saying, come out and tell her 
everything rather than hide it along the way (Carl).
Finally, for Alastair, ‘learning to communieate’ was a hugely important lesson and 
one that proved to be beneficial not only for himself, but also for those around him:
I  suppose it was that learning to communicate, you know, there’s always 
going to be hard instances and stuff but I  suppose people are more sensitive 
to the fact that i f  I  get up in the middle o f a meal and disappear, it’s not 
because I ’m being rude, it’s probably because I ’ve got to go and try and deal 
with it in my own little way... I  suppose it was learning to communicate that 
situation with the rest o f the family andfriends (Alastair).
Therefore being able to communieate individual injury (and sometimes other) 
experiences was seen by participants as an important part of their recovery process. 
Some appeared content to discuss issues from an early point in their treatment 
programme but for many, ‘talking’ was an unfamiliar and somewhat uncomfortable 
process that was ‘learned’ over time. Certainly time-frame is an important facet and 
one that must be taken into consideration when working closely with patients. Again, 
the fact that some patients may not wish to divulge personal information 
straightaway highlights the need for flexibility in terms of the pragmatics of an
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intervention (i.e. session structure and order) and an evolving therapist/patient 
relationship. It might be that some patients struggle to build up a sense of trust in 
their therapist (particularly in a military environment where any weakness is 
perceived to be targeted), or that ‘hiding’ information provides patients with a way of 
maintaining a sense of control over their circumstances (see section 3.5.4.2). 
Certainly, group therapy (for those who went onto Phase 3) was perceived to be 
highly constructive in that, participants found discussing their problems with similar 
others to provide them with a sense of belonging and a broader supportive network. 
This supports research suggesting that group therapy (or group psychotherapy) may 
actively contribute to an individual’s healing process by removing their sense of 
isolation and raising their self-esteem (see Yalom & Leszcz, 2005). Further research 
examining the effectiveness of psychoeducational group therapy has shown it to be 
beneficial for reducing symptoms of post-traumatic stress disorder (Lubin, Lorris, 
Burt & Johnson, 1998); reducing symptoms of major depression (Hollon & Ponniah, 
2010); and reducing anxiety in cancer patients (Sheard & Maguire, 1999). Therefore, 
some aspects of a group-centered approach may be useful on the Phase 2 intervention 
where it can be of benefit to all MTBI patients.
4.5.4 Reflections and evaluation
Finally, the third area described related to participants’ psycho-philosophical 
development and their overall assessment of the intervention. This included 
‘developing insight and broadening perspective’; and ‘post-intervention outeomes’.
4.5.4.1 Developing insight and broadening perspective
Numerous positive reports of the Phase 2 intervention (in its entirety) could be seen 
throughout participants’ narratives. Alan, for example, conveyed that he ‘thoroughly 
enjoyed the programme’; Charlie stated that he thought ‘the whole idea’ was 
‘brilliant’; and for Roy, the Centre for Mental and Cognitive Health at DMRC 
Headley Court was somewhere that he ‘related to recovery’. For Carl, the 
intervention had made a noticeable difference to his life, providing him with the tools 
he needed to effectively self-manage any ongoing difficulties:
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When I  go home every day my face is not really so stubborn and so angry. I  
came home and I  was like laughing, smiling faces, [my wife] said: ‘What are 
you smiling at? I  said: ‘I ’m just enjoying myself. I ’m really glad that I  came 
back from that programme that Ijust had’. ‘Why? ’ ‘Well it showed me a lot 
o f things, a lot o f capable things ’ (Carl).
Such encouraging accounts appeared to relate to the fact that participants (reportedly) 
gained more of an ‘insight’ into their MTBI whilst on the intervention. This enabled 
them to better understand the complex impacts relating to sueh an injury and how 
they could adjust their lives accordingly. Peter deseribed how prior to being enrolled 
on the intervention, he had no real awareness of his MTBI and therefore for him, 
learning about it was an empowering process:
I t ’s strange when you don’t know anything about it, you don’t know any 
better. Umm, so having come here and started to learn, it’s just like opening 
a set o f doors and realising, well actually there is a world out there, beyond it 
[the MTBI] and that (Peter).
Peter went on to express how although he felt that the significance of the brain is 
often overlooked, the programme had helped him to recognise its complexity and 
start to make connections between his injury and the ‘problems’ experienced:
The brain’s just seen as grey matter and again. I ’ve seen that from the other 
side... I ’ve seen the body o f someone who has shot themselves through the 
brain... So yeah, you don’t realise just how much the little things can actually 
create big problems (Peter).
Similarly, other participants reflected on how the programme had ‘answered 
questions’ (Alastair), put them ‘on the right track’ (Carl) and helped them to ‘realise 
what had happened’ (Mark). Participants also described how, following on from 
acquiring insight into their injury, a different perspective on their MTBI was 
cultivated. Charlie for example revealed how, preceding the start of his treatment, he
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engaged in irrational thought processes whereby there was a tendency to magnify 
difficulties and over-associate all negative life events with this one trauma:
In my head at the time it was like everything that had happened was now 
because o f this, so problems at home were because o f this, you know... And it 
was sort o f the programme that just reminded me that it wasn’t? It wasn’t 
because o f that. So that started clearing my head a bit more and giving me 
more chance to see into problems that I  was making bigger in my head, but 
they weren ’t as big as I  was making (Charlie).
For Mark, the programme enabled him to positively contextualise his injury 
experience and become more forward-focused. His description of having a greater 
appreciation of life, a changed sense of priorities, and recognition of new life 
possibilities is highly indicative of early posttraumatic growth:
I  suppose I  gained a better understanding o f myself and how I  react. Sort o f 
an acceptance o f where you are and that you ’re on a different pathway. And 
then prioritising what’s important in life, and I ’ve still got that note that I ’ve 
put on the inside o f my cupboard at home that I  wrote down all that stuff, you 
know what to do socially, umm, spiritually, and the whole picture o f you as 
an individual and sort o f recognising who you are and what you are and then 
working out you know, the things that are important. And define your life 
really and where you see your life going... I  think through the experience - 
what’s been going on with me - has really now put me in a position where 
I ’ve sort o f got some direction o f where I  want to go and what I  want to do 
(Mark).
Participants therefore described how receiving the Phase 2 intervention not only 
helped them to achieve insight into their MTBI, but also to reframe their injury in a 
more positive light. Denial of impairments following acquired brain injury can be a 
significant problem for some individuals, and there is ample research to illustrate that 
TBI patients (particularly those who are severely injured) exhibit impaired insight 
and awareness of newly arisen behavioural limitations (see Prigatano & Schacter,
183
1991). However, it was clear that in this context patients were gaining more of an 
accurate understanding of the nature and significance of their MTBI, rather than an 
awareness of any functional changes per se. To revisit the underlying theme of 
patient empowerment, this concept is as much about the patient’s education on their 
condition as it is about their ability to become an active agent in their health care 
(Santurri, 2006). Patient empowerment is therefore a process that begins with 
information and education about one’s condition before transcending into an ongoing 
management programme. Again the Phase 2 intervention at DMRC Headley Court 
can be seen as promoting autonomous self-regulation through a focus on patient 
education; specifically the provision of both eondition-specific and condition- 
management information.
4.S.4.2 Post-intervention outcomes
Participants reported a number of benefits resulting from their time on the Phase 2 
intervention. For example, many felt that the programme had ‘opened doors’ for 
them in terms of making onwards referrals for the treatment of specific symptoms 
(Peter); others, like Sam, felt that they had ‘learnt a lot’ about their injury, enabling 
them to ‘go on to tell other people about it’, and for Roy, it was the provision of 
simple, easy to apply, and highly transferrable strategies where other therapies had 
failed to be effeetive:
The thought o f sitting by another flashing light didn Y do me any good 
whatsoever. It just didn’t. It probably works very well but Ijust need the 
basic stuff, which eventually I  learned thanks to [the therapist]. Just to get in 
the ‘happy place ’, the pain - once you can control the pain, which now I  can, 
well I ’m nearly there but I  can get into the ‘happy place ’. Quite quickly, and 
actually you start to feel better (Roy).
David’s main overall benefit appeared to be the ‘wake-up call’ received; the 
verification that something was indeed ‘wrong’ and could no longer be denied:
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I  found that an extremely important part o f my, err, well programme I  guess, 
was just recognising that there is actually something wrong with you and it’s 
something real and it’s actually quite significant (David).
Together with perceived benefits, individual markers of the intervention’s success 
were evident throughout partieipants’ accounts. Peter for example described how, 
despite not seeing an improvement in the frequency or severity of his symptoms, he 
is now more self-aware and able to effectively manage as a result of having greater 
insight into his MTBI:
In my symptoms have I  seen a difference? I  don’t think I ’ve seen a difference 
in my symptoms, I  think I ’ve seen a difference in the way I ’ve coped with 
them when they’ve occurred. Umm, knowing more about it enables you to 
actually mitigate some initial reactions (Peter).
For Charlie, the success of the intervention was reflected in the fact that he now feels 
able to ‘move on’ and put his trauma behind him. Being on the programme allowed 
him to process his experiences, something that he does not feel he would have been 
able to do alone:
I  think without it, without the programme and without people recognising it, 
umm, I  think I ’d be a lot worse than I  was. Umm, and without it, I  don’t think 
I ’d be where I  am now. I  think I ’d still be in a sort o f rut, running like a, you 
know, like a hamster in a ball realising that I ’m not getting out o f the room, 
and I ’m stuck. Err, but because o f it, it’s re-opened a lot o f doors and 
allowed me just to move on really, put things in the past, get rid o f it 
(Charlie).
Such positive feedback could also be seen in participants’ accounts of their life post­
intervention. Louise for example explained how the programme served as a catalyst 
for further self-management; that she has since taught herself to be more self-aware 
and to take responsibility for and control of her condition:
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You come up with coping strategies yourself so I  sort o f learned to think o f 
coping strategies, through the suggestions perhaps that I  was given here. I ’ve 
learned to think about how I  can address things, and actually I ’ve learned to 
think that it is normal to do something to address these things, rather than 
throwing your hands up in the air and going: 7 can’t do it I ’ (Louise).
Similarly, Carl described how after he had been discharged from Phase 2, he took 
control of his ongoing recovery process and created his own management 
programme using the techniques he had learned:
It did help me a lot, the programme... I  went back home and started to put 
into practice all the moves I  had to do, you know as in what’s going on day- 
to-day... What are you going to do the next day, in a week? I  set up a 
programme, you know, my own programme, and then I  told my wife: ‘This is 
what’s what, I  have an appointment at this time ’, rather than you know, 
losing a lot o f time doing nonsense things (Carl).
Although participants reported that at times they ‘still struggle’ (Paul); still have 
‘major issues’ (William); and that ‘sleep is still difficult, speech is still difficult’, the 
majority appeared to be comparatively positive about their future, accepting that they 
were well equipped to manage without the help of the programme. For example, 
Mark said that he felt able to ‘rise above it really and keep moving forwards’; Alan 
expressed that he was ‘a happy man now, more than happy’ as a result of finding 
techniques that work for him; and Sam explained how, if he experiences ongoing 
difficulty, he tries to ‘think of something positive rather than thinking about the 
negative all the time.’ Finally, Charlie summed up the general motivational feeling 
that was evident across participants’ accounts:
I  think y ou’ve got to accept sometimes that you ’re never ever going to be able to stay 
in care for the whole time you know, you can’t stay in a programme -y o u ’ve got to 
move on (Charlie).
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Therefore participants positively rated the Phase 2 intervention, describing both 
perceived benefits and individual markers for success. In spite of the fact that the 
majority still suffer 'with persistent symptoms, they appeared aware that no further 
progress could be made whilst still enrolled at this facility. Rather, they recognised 
the need to take responsibility for their own management routines, using the 
knowledge and skills that they had acquired throughout the course of their treatment. 
The present study then illustrates that the rehabilitation programme strives for and 
fosters patient empowerment throughout the course of a 12 week (longer where 
necessary) intervention, in an attempt to help patients move towards a new sense of 
self post-injury. This is achieved predominantly though a system that is both flexible 
and, where necessary, tailored to the needs of the individual; takes a patient-centred 
care approach; and encompasses the patient’s education on their condition, all of 
which promote autonomous self-regulation.
4.6 Summary
This study explored the experiences of select military personnel with mild traumatic 
brain injury, who received evidence-based, psyehoedueational treatment from a 
specialist rehabilitation facility for unremitting post concussion symptoms. 
Participants characterised the Phase 2 intervention in terms of the following three 
themes; ‘service design and delivery’; ‘humanistic processes’; and ‘reflections and 
evaluation’, and indicated that it had helped them to re-establish a sense of order and 
continuity following their traumatic event. By providing tailored compensatory 
strategies for the management of persistent post eoneussive symptoms, and 
delivering a flexible, patient-centred care approach, health professionals aimed to 
promote autonomous self-regulation in personnel and empower them to move 
forward and take responsibility for their present state. The construct of patient 
empowerment therefore transcended many of the themes reviewed in this analysis.
Accounts suggest that service members generally embrace the empowerment model, 
and intimate that this may be an effective approach for tackling the psychosocial 
aspects of living with persistent symptoms. For example, choosing the timing of 
treatment, and learning a wide range of coping skills seemed to enhance feelings of 
choice and control for participants. Moreover, personnel reported understanding their
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condition and the need to make certain lifestyle changes, taking an active role in their 
healthcare decisions, and feeling confident that they could ask for further information 
and support if needed. While the concept of patient empowerment is particularly 
appropriate to (and furthest advanced in) chronic conditions such as diabetes, pain 
and asthma, the findings from this study suggest that the same philosophy may well 
be suited to mild traumatic brain injury.
Many of the therapeutic principles talked about by participants overlap considerably 
with those emphasised in cognitive behavioural therapy (CBT). These include: 
treatment as a collaborative method, the importance of self-monitoring, trying out 
new behaviours, the suggestion that treatment is about learning a further set of skills, 
and the importance of regular feedback by both patient and therapist (Freeman,
1995). What is more, among the techniques commonly taught in CBT are many of 
the strategies mentioned in this study, such as: keeping a diary, relaxation training, 
behavioural experimentation, and goal-setting. This supports the submission that 
CBT may provide a valuable framework for the treatment of persistent post 
concussion symptoms (Potter & Brown, 2012). While CBT frequently involves a 
more structured form of intervention, guidelines can be tailored according to the 
illness or condition being addressed. Indeed, several studies (controlled and 
uncontrolled) have found positive outcomes for cognitive behavioural therapy in the 
rehabilitation of chronic complaints following mild traumatic brain injury (e.g. 
Ferguson & Mittenberg, 1996; Miller & Mittenberg, 1998; Mittenberg et al, 1996; 
Silverberg et a/., 2013; Tierksy et al, 2005). It is therefore possible that a more 
focused CBT approach, together with information, reassurance and support, would 
motivate the patients at DMRC Headley Court to increase their functioning, as well 
as manage their symptoms.
4.6.1 Implications
Participants’ accounts offer insight into those experiences of a sample of military 
personnel who received an evidence-based psyehoedueational intervention for 
persistent post eoneussive symptoms following a mild traumatic brain injury event. 
The data enhance understanding of the ways in which these personnel use a 
therapeutic, goal-driven approach to improve their coping, and add weight to those
188
guidelines whieh suggest that treatments may benefit from taking a flexible and 
tailored approach (VA/DoD, 2009). Patients have free access to this rehabilitation 
programme whilst they remain in active service; however, there is not yet a replica 
version on offer to veteran populations. Whether or not personnel will require 
additional input in the future is not yet known; however, the programme does offer 
continued support as required. Moreover, should an individual then leave the 
military, the programme’s network can provide access to other neuropsychological 
experts around the UK.
4.6.2 Methodological critique
In addition to those limitations noted in the previous chapter, it is possible that the 
participants who were more positively disposed towards the intervention were the 
ones who opted into the research when invited, and further, that the recruitment 
procedure inadvertently omitted those with contrasting experiences. Although the 
majority of personnel in the present study reported liking the formulation-led nature 
of the programme, others may have benefited from a more structured approach. 
Related to this, it is not yet known whether the programmatic features favoured by 
participants in the present study are the active ingredients in this intervention 
package, and therefore additional research is needed to determine the extent to whieh 
these (and other) features impact on subsequent outcome.
4.7 Conclusion
Following a flexible and tailored intervention for persistent post concussion 
symptoms, patients report feeling empowered and describe having a renewed sense 
of stability following the initial chaos encountered. The narratives in this study 
suggest that the programme facilitates and supports personnel in their role as 
‘managers’ rather than ‘sufferers’, but that greater application of CBT techniques 
may help them to achieve optimal recovery outcomes.
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Chapter 5 
Study 4
The impact of the Phase 2 intervention on benefit 
finding following mild traumatic brain injury: An
experimental study
5.1 Chapter overview
The first study in this thesis examined the effect of the Phase 2 intervention on 
patients’ symptoms, using quantitative research methods. This was followed by two 
qualitative explorations that looked at experiences of mild traumatic brain injury and 
of the treatment received at DMRC Headley Court. These studies illustrate that 
participation in the intervention was associated with lower levels of symptoms 
relating to memory and emotions, and that patients felt as though it had helped them 
to regain some sense of stability. The final chapters will provide further preliminary 
empirical evidence regarding the effectiveness of the rehabilitation programme for 
enhancing benefit finding and facilitating stress management in military personnel, 
as these are core therapeutic intentions thought to support recovery following trauma.
5.2 Introduction
Benefit finding (or posttraumatic growth) is in line with the positive psychology 
movement (Seligman, 2002) and refers to the positive psychological changes that are 
frequently reported following a struggle with highly stressful or challenging life 
events such as military combat, sickness or bereavement. The concept has been 
studied in relation to a wide range of threatening circumstances, including chronic 
conditions such as cancer, HIV-AIDS, and CHD (Helgeson et al, 2006), and there is 
evidence to suggest that benefit finding has effects on physical (e.g. reduced 
morbidity and mortality; positive changes in neuroendocrine function) as well as
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psychological (e.g. greater positive ’well-being) health outcomes (Bower et al, 2008). 
Few studies have examined growth related processes in those who have sustained a 
traumatic brain injury, but there is some argument from those working in the field 
that emphasising the scope for positive psychological change through a hope-foeused 
clinical intervention might well facilitate recovery in those who have suffered FBI, 
regardless of the negative consequences (Collicutt McGrath & Linley, 2006). Whilst 
receiving Phase 2, service members are taught to positively reappraise their situation 
through a combination of mindfulness meditation, relaxation training, and cognitive 
restructuring. This is an active coping (or emotional regulation) strategy that allows 
for successful acclimatisation in the face of adversity (Folkman, 1997). The goal then 
is to assist patients in reframing (or reinterpreting) their stimulus as meaningful, or 
even as generating some form of benefit. To date, however, the impact of the 
rehabilitation programme on such outcomes is unkno’wn.
The purpose of the present study was therefore to examine whether military 
personnel who received 12 weeks of Phase 2 treatment would show information 
processing biases towards positive stimuli, by use of the emotional Stroop task. In 
this task, participants are asked to name the colour of the word presented to them, as 
quickly and as accurately as possible, while ignoring the meaning (or the content) of 
the word. Typically, the task includes neutral words as well as words that relate to a 
theme or condition of interest. Participants are expected to slow down the colour- 
naming, or make more errors, when the words are relevant to their concern (the 
‘interference effect’). The emotional Stroop task has been used with a range of 
clinical (Williams, Mathews, & Maeleod, 1996) and non-clinieal (Riemann & 
McNally, 1995) populations, and as such, it is considered to be a valid and reliable 
measure of selective attention (MacLeod, 1991).
5.3 Aim
• To explore the effect of the Phase 2 intervention on patients’ ability to show 
positive psychological change in response to their mild traumatic brain injury 
event.
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5.4 Hypotheses
• Phase 2 intervention participants will evidence higher overall scores on the 
Benefit Finding Scale at follow-up, as compared with pre-intervention scores 
and control participants.
• Phase 2 intervention participants will demonstrate longer response time 
latencies to all negatively valenced word stimuli at pre-intervention, as 
compared with control participants.
• Phase 2 intervention participants will demonstrate longer response time 
latencies to all positively valenced word stimuli at follow-up, as compared 
with control participants.
5.5 Method
5.5.1 Design
The experiment used a 2 (group: control vs. intervention) x 5 (word type: neutral vs. 
positive rehabilitation-related vs. negative rehabilitation-related vs. positive general 
vs. negative general) x 2 (time: pre-intervention vs. follow-up) mixed factorial 
design, with word type and time as within-subjeet variables and group as the 
between-subjeet variable. For all participants, the primary dependent variables were:
(i) total self-reported benefit finding score; (ii) computer recorded response time 
(RT) to colour name word stimuli presented in a Stroop paradigm.
The trial outlined in this chapter was counterbalanced with that of a mental stress 
task detailed in Chapter 6.
5.5.2 Participants
All participants were recruited from the Centre for Mental and Cognitive Health 
(CMCH) at DMRC Headley Court following clinical assessment by one of the MTBI 
team. Those enrolled on the Phase 2 intervention as a result of the fact that they were 
reporting symptoms consistent with MTBI (where these symptoms could not be fully 
explained by other pre-, peri-, or post-injury factors) were recruited as intervention 
participants, prior to the start of their care programme.
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Personnel not enrolled on the Phase 2 intervention following clinieal assessment due 
to the fact that they appeared not to report a significant number of persistent post 
eoneussive symptoms (and were not therefore deemed to require specialist input at 
this time), were recruited as control participants.
Additional shared inclusion criteria consisted of:
(i) Male UK military personnel aged between 18 and 60 years who met 
the World Health Organisation Collaborating Centre for Neurotrauma 
Task Force on Mild Traumatic Brain Injury criteria for MTBI (Carroll 
et ah, 2004) as documented in their medical records (definite MTBI) 
or on self-report (possible MTBI);
(ii) Sufficient written and spoken English language skill (even if English 
was not the first language) such that fully informed consent could be 
given, and all self-report measures/the computer task could be 
completed appropriately;
(iii) Able and willing to return for follow-up testing approximately 12 
weeks subsequent to pre-intervention testing.
Participants were excluded from either group if they were known to suffer from 
colour-blindness.
Thirteen intervention participants and 10 control participants completed the study. 
Two additional data sets were excluded following pre-intervention testing on the 
basis that one participant from the control group was unable to return at follow-up 
(owing to subsequent physical injury that required ongoing medical attention), and 
one participant from the intervention group withdrew from the study (on account of 
the fact that he did not consider a return appointment worthwhile). A further two 
potential participants declined any involvement following initial clinieal assessment 
due to difficulties arranging travel to and from the unit.
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5.5.3 Profile measures
5.5.3.1 Démographie and clinical characteristics
Information pertaining to participants’ age, service branch, rank, mechanism of 
injury, internal classification of injury, diagnostic indicators, previous TBI history, 
and length of time between injury and initial clinical assessment by the MTBI team 
was obtained from the programme’s clinieal database and/or individual medical 
records as appropriate.
5.5.3.2 Visual analogue stress scale
At pre-intervention and follow-up, participants were asked to rate their current stress 
intensity using a visual analogue scale (VASS). This scale consisted of a 100mm 
horizontal line that was anchored from 0 (‘not at all stressed’) on the left, to 100 
(‘extremely stressed’) on the right. Participants were instructed to: “Place a mark 
along the scale to indicate how stressed you are feeling right now.” This measure 
was completed both immediately prior to, and directly following, the modified 
Stroop task.
5.5.3.3 Six-item short-form of the Spielberger State-Trait Anxiety Inventory 
(STAI-6; Marteau &Bekker, 1992)
The six-item short-form of the STAI is a brief measure of state anxiety that has been 
shown to produce similar scores to those obtained using the full 20-item version 
(Spielberger, Gorsueh, & Lushene, 1970). It has demonstrated good internal 
consistency across groups manifesting both normal and increased levels of anxiety 
(a = .82), and serves as a more acceptable scale to those respondents who either find 
themselves under time-pressure to conclude it, or who otherwise deem it to be a 
somewhat lengthy and monotonous measure (Marteau & Bekker, 1992). When 
completing the questionnaire, participants are presented with six descriptive 
statements (three positive, three negative) and are asked to indicate, next to each one, 
how they feel ‘right now, at this present moment’ using a four-point Likert type 
scale. The total STAI score (range 20 -  80) is calculated firstly by reverse scoring the
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three positive items {calm, relaxed, content), then summing all six scores, 
multiplying the total score by 20, and dividing the answer by six.
As part of the stress management study detailed in Chapter 6, participants were asked 
to complete three presentations of the Y-6 item (one at baseline, another directly 
following completion of the mental stress task, and a final repetition at the end of a 
recovery period). For the purposes of the present study, to function as a profile 
characteristic measure, baseline total STAI scores were examined for those 
participants who completed the modified Stroop task prior to the mental stress task 
(at either time point), and recovery total STAI scores were examined for those 
participants who completed the mental stress task prior to the modified Stroop task 
(again at either time point). Reliability coefficients for the six-item short-form of the 
STAI as used in present study for pre-intervention and follow-up purposes were 
a  = .78 and a  = .80 respectively.
5.5.4 Outcome measures
5.5.4.1 Benefit Finding Scale (Tomich & Helgeson, 2004)
Again at pre-intervention and follow-up, participants completed a measure of benefit 
finding to assess the ways in whieh they perceived their experience of MTBI to have 
made a positive impact on their lives. Originally developed for use with cancer 
patients (Tomieh & Helgeson, 2004), variations on the Benefit Finding Seale (BFS) 
have since been utilised with other chronic health conditions such as HIV disease 
(Littlewood, Vanable & Carey, 2008) and diabetes (Tran, Wiebe, Fortenberry, Butler 
& Berg, 2011). The measure was adapted for use in the present study by prefacing 
each item with the stem: “Having had mild traumatic brain injury...” Responses were 
rated using a 5-point Likert scale ranging from 1 {not at all) to 5 {extremely), and a 
single score was computed by totalling responses across the items, with higher scores 
indicating greater levels of benefit finding.
As this measure had not (to the author’s knowledge) previously been used in MTBI 
research, exploratory analyses of the factor structure and internal consistency were 
carried out using pilot data obtained from a sample of 119 military personnel with
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MTBI, all of whom met the WHO (2004) operational criteria and all of whom had 
either received or were currently receiving the Phase 2 intervention at DMRC 
Headley Court. 28 of the original 30 items were subjected to a principle components 
analysis followed by a Varimax rotation. As in previous studies (e.g. Tomich & 
Helgeson, 2004), the two ‘religion’ items were excluded due to the fact that they 
comprised a small number of items with unique content. The final orthogonal 
solution was cheeked against an oblique rotation (Direct Oblimin) to explore the best 
fit with the data. In an effort to determine the number of factors to rotate, the present 
study considered the number of Eigenvalues greater than one, the Scree test, and the 
results of a parallel analysis. Items with a loading of greater than 0.4 were assigned 
to a specific factor (Watson & Thompson, 2006), and where items were split across 
factors, the method described by Wittkowski, Richards, Williams and Main (2008) 
was employed. In line with this method, an item was only assigned to a specific 
factor if the square of that item’s loading on the factor was more than 50% of the 
square of its loading on any other factor. For items that could not be assigned in this 
way, or in the event that an item produced no high loadings across any factors, the 
relative contribution of that item to the subseale in question was subsequently re­
evaluated. Cronbaeh’s alpha coefficients were then calculated to test the internal 
consistency reliability of the BFS factors/subseales.
In the initial analysis, six factors were generated with Eigenvalues greater than 1.0 
accounting for 63.90% of the variance. Two items were identified as having split 
factor loadings that could not be assigned to a single factor (BFS 10: Has made me 
more aware and concerned for the future of humankind; BFS 14: Has made me a 
more responsible person), and thus the analysis was repeated with these two items 
excluded. A second analysis also generated six factors accounting for 65.04% of 
variance, and only one item that failed to be assigned to a specific factor (BFS20:
Has made me more realistic about my job). The analysis was replicated a third and 
final time with all identified items excluded, which resulted in yet another six factor 
solution accounting for 65.91% of variance. No split factor loadings were identified 
on this occasion. The final solution was also checked using an oblique rotation 
(Direct Oblimin) and the results were consistent with those obtained from the 
orthogonal rotation. A parallel analysis also suggested a six factor solution. Given
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that all six resultant factors were interpretable, the 25 items loading onto them were 
retained. The individual factors were labelled: Family-Centric Awareness of Others, 
Shared Experience and Outlook, Improved Efficiency, New Possibilities, Personal 
Development and Acceptance. There was a Pearson product-moment correlation of r 
= .99 between the total score based on the original 30-item version of the BFS and 
the total score based on the retained 25 items, suggesting that there was no 
significant loss of information involved with reducing the number of scale items.
The internal consistency of the resulting 25-item BFS was a  = .93. Each identified 
factor also showed acceptable internal consistency: Family-Centric Awareness of 
Others (a = .87); Shared Experience and Outlook (a = .80); Improved Efficiency 
(a = .81); New Possibilities (a = .78); Personal Development (a = .79); Aeeeptanee 
(a = .71). Corrected item-total correlations (the correlation of each item with the 
total score across all remaining 24 items) ranged from r = .42 to r = .72. Pearson 
product-moment correlations among the factors ranged from r = .17tor = .33.
Cronbach’s alphas for the composite BFS score in the present sample were .92 and 
.93 at pre-intervention and follow-up respectively. The test-retest reliability for the 
25-item measure was good at r = .85. Individual subscale alphas ranged from .63 
(Personal Development) to .86 (Shared Experience and Outlook) at pre-intervention, 
and .56 (Acceptance) to .88 (Shared Experience and Outlook) at follow-up. Test- 
retest reliabilities for the subseales ranged from r = .65 to r = .90, except for 
Aeeeptanee (r = .39).
S.5.4.2 Modified Stroop task
In a modified version of the classic Stroop task (Stroop, 1935), participants were 
asked to correctly identify the colour of a series of consecutively presented words 
shown in the centre of a computer screen.
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5.5.4.2.1 Stimuli selection
Five word types (or conditions) were used in this modified Stroop task (MST):
1) ‘Positive rehabilitation’. Words considered to be positively related to 
rehabilitation following MTBI were as follows: ‘Therapist’; ‘Goals’; ‘Routine’; 
‘Courage’; ‘Comfort’; ‘Progress’; ‘Reassurance’; ‘Mastery’; ‘Recovery’; ‘Respect’.
2) ‘Negative rehabilitation’. Words considered to be negatively related to 
rehabilitation following MTBI were as follows: ‘Avoidance’; ‘Anger’; ‘Concern’; 
‘Trauma’; ‘Fatigue’; ‘Weakness’; ‘Exhaustion’; ‘Mockery’; ‘Disorder’; ‘Pressure’.
3) ‘Positive general’. Nonspecific words considered to have positive valence were as 
follows: ‘Compliment’; ‘Prize’; ‘Fortune’; ‘Sunset’; ‘Romance’; ‘Birthday’; 
‘Summertime’; ‘Purity’; ‘Paradise’; ‘Surprise’.
4) ‘Negative general’. Nonspecific words considered to have negative valence were 
as follows: ‘Recession’; ‘Flood’; ‘Expense’; ‘Arrest’; ‘Needles’; ‘Nonsense’; 
‘Misconduct’; ‘Sexism’; ‘Poverty’; ‘Suspect’.
5) ‘Neutral’. Words considered to be commonplace, with no strongly indicated 
eharaeteristics were as follows: ‘Typewriter’; ‘Yeast’; ‘Storage’; ‘Garage’;
‘Vacuum’; ‘Workshop’; ‘Thermostat’; ‘Pillows’; ‘Recipes’; ‘Keyboard’.
Rehabilitation words were selected in line with various patient information resources 
encountered at the facility, as well as earlier interviews and discussions held with 
Phase 2 patients (both past and present). All other condition words were selected and 
matched to the rehabilitation words using the English Lexicon Project (ELP) 
database (Balota, Yap, Cortese, Hutchison, Kessler et aL, 2007), whereby one word 
from each condition was matched to one word from all remaining conditions. Word 
groups were equated for frequency norms and word length (Francis & Kueera, 1982), 
as well as part of speech (noun, verb, adjective), number of syllables (+/- 1), mean 
naming latency (+/- 50 msecs), and orthographic neighbourhood size (+/- 1).
Analyses of variance (ANOVAs) were performed to demonstrate equivalence of the 
word conditions in terms of each characteristic listed, and no significant differences 
were identified (all F  < 1). Details are shown in Table 18.
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Any words generated by the ELP database that could be overtly associated with the 
military, regardless of their valence (e.g. war, weapon, medal etc), were screened out 
to avoid any specific interference effects. All neutral material was categorised (i.e. 
domestic-related; things that could associated with being in and around the home) in 
order to control for inter-eategory priming effects (Williams, Mathews & Maeleod, 
1996).
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5.S.4.2.2 Stimuli matching
To ensure that the valenee of the two groups of positive words and the two groups of 
negative words were of comparable intensity, an independent sample of eight judges 
(four clinicians: two MTBI practitioners and two mental health therapists; and four 
former Phase 2 patients: two recently discharged and two longer-term discharged) 
acted as an ‘expert’ panel, and were asked to rate the extent to whieh they felt each 
word was positive or negative in nature using a 5-point Likert scale. A score of -1 or 
-2 was considered to be ‘negative’, a score o f+1 or +2 was considered to be 
‘positive’, and a score of 0 was considered to be ‘neutral’. A repeated measures 
ANOVA was carried out on the ratings and revealed a significant main effect for 
word type, F(1.51, 10.53) = 354.83, <.001. Bonferroni-eorreeted post-hoe 
comparisons showed that crucially, there were no statistically significant differences 
between the positive rehabilitation and positive general words, or between the 
negative rehabilitation and negative general words (bothp>  .05). All remaining 
comparisons were significant atj? < .001.
To also ensure that the relatedness of the positive rehabilitation words and the 
negative rehabilitation words were of similar strength, the same panel were 
additionally asked to rate the extent to which they felt each word could be positively 
or negatively related to rehabilitation following MTBI. Using the same 5-point Likert 
scale, a score of -1 or -2 was considered ‘negatively related’, a score o f+1 or +2 was 
considered ‘positively related’, and a score of 0 was considered not at all related. A 
second repeated measures ANOVA again revealed a significant main effect of word 
type, F(1.61, 11.29) = 348.51,^ <.001. Most importantly, Bonferroni-eorreeted post- 
hoc comparisons showed that there was no statistically significant difference 
between the positive rehabilitation words and negative rehabilitation words in terms 
of their relatedness (p > .05), but that there were highly significant differences 
between each of these conditions and all remaining word types (all p  <.001). Positive 
general words, negative general words, and neutral words were also comparable on 
their relatedness scores (all p  > .05). Mean valenee and mean relatedness scores are 
presented in Table 19.
201
Table 19. Mean valenee and relatedness scores by word type
Valence Relatedness
Condition M(SD) M(SD)
Neutral -0.01 (0.04) 0.00 (0.00)
Positive rehabilitation 1.40 (0.22) 1.48 (0.21)
Negative rehabilitation -1.36(0.21) 1.43 (0.16)
Positive general 1.23 (0.27) 0.06 (0.09)
Negative general -1.13 (0.17) 0.04 (0.07)
S.5.4.2.3 Stimuli presentation
During the MST, each word was individually presented in one of three possible 
colours (red, green and blue). Stimuli presentation occurred in blocked trials 
according to their respective conditions (i.e. all ‘positive rehabilitation’ words 
appeared together) in order to elicit maximum emotional interference, and each block 
was repeated three times (such that each stimulus within a condition would be 
featured once in each of the three possible colours). Each participant therefore saw a 
total of 150 stimuli across the duration of the task. Block order was pre-determined 
by the principle investigator (PI) for each participant at pre-intervention and follow- 
up to ensure that the sequences varied. Word order within each block was completely 
randomised; however, stimulus colour was pseudo-randomised so as to prevent 
participants from seeing more than two consecutive trials of the same colour.
The experiment was conducted on a Toshiba Tecra M9 laptop computer with a 
separate keyboard attached. Stimuli words were presented in size 32 Ariel font (7x8  
mm) uppercase letters in the centre of a black screen, and participants were sat 
approximately 50cm away. Response latencies were recorded using designated 
computer keys (left, down and right arrow buttons; counterbalanced across group and 
time point), with colour-coded sticker dots used to indicate whieh key corresponded 
to each of the three colours. All participant error trials were logged by the computer.
5.5.5 Procedure
Potential participants were identified each week by the PI and members of the MTBI 
team during a timetable review (when new assessments were discussed and
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allocated). For those who met the eligibility criteria outlined above, the health care 
practitioner conducting the assessment referred to the project at the end of their 
appointment and asked personnel if they were interested in participating. If interest 
was expressed, arrangements were then made for potential participants to speak with 
the PI who discussed the project in more detail and provided individuals with an 
information sheet and consent form. Participants were given separate information 
sheets depending on whether they were appropriate for the control or intervention 
group, and were recruited into both experimental studies together (see also Chapter
6). Convenient dates and times were then arranged for participants to return to the 
CMCH as soon as possible following initial clinical assessment for pre-intervention 
testing. The sequential administration of tasks relating to the two experimental 
studies was counterbalanced across both participant and time point so as to control 
for potential order effects.
Participants were tested individually in a light and temperature controlled classroom 
within the CMCH. Following completion of the BFS and the first VASS, participants 
were seated in front of a laptop computer and provided with instructions for the 
MST. They were informed that the computer would be flashing a series of words one 
at a time in the centre of the screen, and that the words would appear in either red, 
green, or blue. Participants were directed to select the colour in which each word 
appeared using designated computer keys (labelled and shown to them), while 
ignoring the meaning of the word itself. Additional instructions given were to react 
as quickly and as accurately as possible, but to avoid making presumptions regarding 
the correct response" .^
Exact instructions given were: “A series o f words will be presented to you, one at a time, in the 
centre of the computer screen. Words will appear in either red, green, or blue. Your task is to respond 
to the colour that each word is featured in, rather than the content o f the word itself. Please familiarise 
yourself with the computer keys and their corresponding colours. Words will be presented in blocks, 
each consisting o f 10 trials, and in between each block a cross will appear in the centre o f the screen; 
there is no need to respond to this. It is important to react as quickly as possible, without sacrificing 
accuracy. Please try to avoid guessing each answer. You will first be presented with a practice run 
which will consist o f nine presentations, followed by the experiment which will consist o f 15 test 
blocks, and 150 presentations in total. Please wait until I have left the room and closed the door before 
you commence the task. The computer will inform you when the experiment is complete. Do you have 
any questions before we begin?”
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A short practice session began the experiment, in order to familiarize partieipants 
with the task and avoid the error that could be introduced with the first stimuli due to 
unfamiliarity with the procedure. As part of the praetice sequenee, partieipants saw 
the three colour words (RED, GREEN and BLUE) presented in incongruent colours, 
and repeated three times (once in each colour). This resulted in a total of nine trials; a 
eomparable number to that which appeared within each experimental block. On each 
of the 150 test trials, a word in capital letters appeared in the middle of the eomputer 
sereen and remained on the screen until the partieipant gave his response. Following 
each response, there was a 2000ms inter-stimulus interval between the participant’s 
reaction and the initiation of the next trial. A fixation cross separated eaeh block and 
was presented in the middle of the screen for 5000ms. At the end of the MST, 
participants were again asked to give a seeond VASS rating.
Efforts were made to ensure that when participants returned for follow-up testing, 
they completed all experimental proeedures at the same (or similar) time of day to at 
pre-intervention.
Ethieal approval for this study was obtained from both the Ministry of Defence 
Research and Ethics Committee (MoDREC; Protocol No: 275/PPE/l 1) and the 
University of Surrey Ethics Committee.
5.5.6 Data reduction and outliers
Only correct colour-naming responses were included in the analyses. Trials were 
eonsidered to be ‘incorrect’ (or an ‘error trial’) when the participant selected the 
wrong colour; when the reeorded reaetion time (RT) was shorter than 300ms or 
longer than 5000ms (in aecordance with Fazio, 1990); or when the RT was above or 
below three standard deviations of the participant’s mean RT per condition. If a 
participant scored more than 10% error trials at either pre-intervention or follow-up 
assessment, they were excluded from the analyses. One participant (intervention 
group) was excluded for this reason (14.7% ineorrect responses at pre-intervention 
and 6.7% ineorreet responses at follow-up).
The mean pereentages of responses excluded for the control and intervention groups 
were 2.7% and 3.9% at pre-intervention respectively, compared with 2.3% and 4.0%
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at follow-up respectively. There was no significant difference between either group 
(F(l, 20) = 1.88, = .19), or time point (F< 1), on the number of items exeluded. 
The Group x Time interaction was also non-significant (F< 1).
Subsequent to error trial exelusion, the remaining RTs in each condition were 
summed and divided by the total number of eorrect trials therein in order to produce 
a mean eondition score for each participant.
5.6 Results
5.6.1 Data analysis
SPSS version 20 (SPSS Inc., 2011) was used for all computations presented in this 
chapter. A two-tailed alpha level of .05 was used to evaluate the statistical 
significance of results.
Data were analysed in the following ways:
(i) Descriptive statisties were ealeulated to describe all participant demographic 
and clinical characteristics.
(ii) Demographic and clinical characteristics were eompared between the 
intervention and eontrol group using independent samples t-tests and the 
Fisher’s exact test as appropriate.
(iii) Differences in subjective profile measures were assessed using two and 
three-factor mixed analyses of variance as appropriate.
(iv) Differences in total benefit finding scores were assessed using a two-factor 
mixed analysis of variance.
(v) Differences in colour-naming latencies, measures of attentional bias, and 
error trials pertaining to MST word stimuli were assessed using three-factor 
analyses of variance.
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5.6.2 Demographic and clinieal characteristics
Demographic and clinical characteristics of all participants are shown in Table 20. 
The majority of the sample were members of the British Army, and held the rank of 
Non-Commissioned Officer. Blast was the most common cause of MTBI events, 
followed by road traffic accidents (RTAs) and falls. Just under half of all participants 
reported experiencing a loss of consciousness (LOG; for up to 30 minutes) directly 
following their injury incident, and just over half had experienced some degree of 
post-traumatic anmesia (PTA; up to 24 hours). Less than a quarter reported having 
suffered any previous brain injuries. The average period of time between sustaining 
the MTBI and participating in pre-intervention testing was just under a year at 46 
weeks, the maximum duration was 246 weeks, and the minimum seven weeks. All 
follow-up testing was conducted, on average, 13 weeks subsequent to pre­
intervention measures.
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Table 20. Demographic and clinical characteristics of all participants
Total Participants {n = 22)
Demographic Data
Age (y) 29.05 ± 6.70 (20-47)
Service branch %(n)
Naval Service (inc. Royal Marines) 18.2(4)
British Army 72.7(16)
Royal Air Force 9.1 (2)
Military rank Vo(n)
Junior ranks 31.8 (7)
Non-commissioned officer 50.0(11)
Commissioned officer 18.2 (4)
Clinical Data
Mechanism of injury %(«)
Blast 50.0(11)
GSW 4.5 (1)
RTA 27.3 (6)
Assault 4.5 (1)
Fall 9.1 (2)
Impact to head 4.5 (1)
Injury classification Vo(n)
Possible MTBI 77.3 (17)
Definite MTBI 22.7 (5)
LOG %(M)
Yes 45.5 (10)
No 54.5 (12)
PTA%(n)
Yes 54.5 (12)
No 45.5 (10)
Prior TBI history Vo(n)
Yes 13.6(3)
No 86.4 (19)
Time between MTBI event and pre-intervention 323.41 ±433.19 (49-1720)
testing (days)
Time between pre-intervention and follow-up testing 13.05 ±1.46(11-17)
(weeks)
5.6.3 Demographic and clinical characteristics by group
Demographic and clinical characteristics were compared between the intervention 
and control group using independent samples t-tests and the Fisher’s exact test as 
appropriate. The results of these analyses are shown in Table 21. The two groups did 
not look to differ significantly on any of the key demographic and clinical variables 
measured, although a higher proportion of participants in the intervention group 
sustained a combat-related MTBI relative to the control group. Conversely, the 
control group appeared to contain a higher proportion of those participants that had
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reportedly experienced LOG in relation to their MTBI eompared with the 
intervention group.
Table 21. Demographic and clinical characteristics by group
Control 
{n = 10)
Intervention 
(« = 12)
Sig.
Demographic Data
Age(y)
Service branch Vo(nf
28.20 ± 2.45 29.75 ± 1.72  ^= -0.71 p= .485
NS
Army
RAF
Military Rank %(nf
10.0(1)
70.0 (7)
20.0 (2)
25.0 (3)
75.0 (9)
0.0 (0)
p = .336
Junior
NCO
CO
Clinical Data
Combat-related injury Vo{nf^
30.0 (3)
40.0 (4)
30.0 (3)
33.3 (4)
58.3 (7)
8.3 (1)
p = .453
Yes
No
Injury classification Vo(nf
30.0 (3)
70.0 (7)
66.7 (8) 
33.3 (4)
;? = .198
Possible MTBI 
Definite MTBI 
LOC % W
60.0 (6) 
40.0 (4)
91.7(11) 
8.3 (1)
p  = .135
Yes
No
PTA%(»y
70.0 (7)
30.0 (3)
25.0 (3)
75.0 (9)
p = .084
Yes
No
Prior TBI history Vo(nf
70.0 (7)
30.0 (3)
41.7(5) 
58.3 (7)
p = .231
Yes
No
20.0 (2) 
80.0 (2)
8.3 (1)
91.7(11)
p = .23\
Time between MTBI event and 
pre-intervention testing (days)
279.80 ±403.90 359.75 ±470.75 r = -0.75 p = .465
Time between pre-intervention 
and follow-up testing (weeks)
12.80 ± 1.87 13.25 ± 1.06 t = -0.6A ;? = .529
Note: ^The Fisher’s exact test does not have a test statistic, but computes thep-value 
directly. The Fisher’s exact test was used in place of a Pearson’s chi-square test for all 
categorical data due to greater accuracy with small expected frequencies.  ^‘Combat-related 
injury’ in the present study refers only to those MTBIs sustained via blast or GSW; all other 
MTBIs were classified as ‘non combat-related’.
5.6.4 Differences in subjective profile measures
All means and standard deviations relating to profile measure responses can be found 
in Table 22.
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5.6.4.1 Visual analogue stress scale
Participants provided VASS ratings immediately prior to the MST (first presentation) 
and again after the MST (second presentation), at both pre-intervention and follow- 
up. Using the VASS data, a 2 (group: control, intervention) x 2 (time: pre­
intervention, follow-up) X 2 (presentation: first, second) mixed-design ANOVA 
revealed a significant effect of time, indicating that overall, participants’ self- 
reported stress levels were higher at pre-intervention (M= 39.90) than at follow-up 
(M= 25.43). There was also a significant main effect of presentation, suggesting that 
participants’ stress levels increased during the course of the experiment (before 
MST, M= 30.45; after the MST, M= 34.88). The main effect for group however was 
not significant, indicating that there was no discernible difference in the ratings from 
control and intervention participants. All interaction effects were additionally non­
significant. ANOVA results and effect sizes are shown in Table 23.
5.6.4.2 Six-item short-form of the State-Trait Anxiety Inventory
STAI-6 scores (adopted from the counterbalanced experiment detailed in Chapter 6) 
were submitted to a separate 2 (group: control, intervention) x 2 (time: pre­
intervention, follow-up) mixed-design ANOVA. All effects are reported as non­
significant atp > .05 (see Table 23).
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Table 23. Mixed analyses of variance for subjective profile measure scores
Source d.f. F P
Group 1,20 1.84 .190 T84
Time 1,20 21.96 .001*** .523
Presentation 1,20 4.85 .040* .195
Group X time 1,20 0.67 .423 .032
Group X presentation 1,20 0.29 .599 .014
Time x presentation 1,20 0.58 .455 T28
Group X time x 1,20 3.41 TWO .146
presentation
Group 1,20 2.67 .118 .118
Time 1,20 1.95 .178 .089
Group X time 1,20 0.11 .740 .006
*/7 < .05 **/? < .01 ***/?< .001.
5.6.5 Impact of the Phase 2 intervention on self-reported benefit finding
Participants completed a 25-item version of the original BPS at pre-intervention and 
follow-up, prior to the MST only. For the purposes of the present study, a single 
benefit finding score was computed by summing responses across the items within 
each of the six identified subscales, with higher scores indicating greater benefit 
finding. A 2 (group: eontrol, intervention) x 2 (time: pre-intervention, follow-up) 
mixed design ANOVA revealed a significant main effect of time, suggesting that 
participants’ degree of overall benefit finding inereased over the weeks between pre­
intervention (M = 52.21) and follow-up (M= 62.02) assessment. There was no 
significant main effect of group however, nor was there a significant group x time 
interaction. Mean benefit finding scores (subscale and total) are shown in Table 24. 
ANOVA results and effect sizes are shown in Table 25.
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Table 25. Mixed analysis of variance for total Benefit Finding Scale score
Source d.f. F P
BFS
Group 1,20 0J5 J58 .017
Time 1,20 19.68 .001*** A96
Group X time 1,20 0.16 .691 T08
* ^  < .05 **/> < .01 ***^ < .001.
5.6.6 Impact of the Phase 2 intervention on reaction time latency
Mean colour-naming latencies and their standard deviations are presented in Tables 
26 and 27 respectively. Investigation of the normality of distribution via histograms, 
together with the calculation of z-scores for skewness and kurtosis (with an absolute 
upper threshold of ± 1.96), revealed some of the condition response time variables to 
be positively skewed. Logarithmic transformations (log(%))) were therefore 
performed on all response time variables in an effort to meet parametric assumptions. 
A 2 (group: control, intervention) x 5 (condition: neutral, positive rehabilitation, 
negative rehabilitation, positive general, negative general) x 2 (time: pre­
intervention, follow-up) mixed design ANOVA was subsequently performed on 
these data to investigate differences in response latencies to word stimuli.
Mauchly’s sphericity test indicated that the assumption of sphericity had been met 
for both the main effect of condition, %^ (9) = 13.13,/? > .05, and the time x condition 
interaction, %^9) = 14.16, > .05. Thus, the F-ratios for these effects did not require 
correction. In addition, the Levene's tests of equality of variance were non-significant 
for each MST condition at pre-intervention and follow-up, indicating that the 
variances were homogenous for all levels of the within-subjects variable at these 
time points.
All effects are reported as non-significant at/> > .05. Importantly, the group x time x 
condition interaction was non-significant; suggesting that neither control nor 
intervention participants showed a bias towards any of the word stimuli presented in
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the MST at either pre-intervention or follow-up. All ANOVA results are presented in 
Table 28, along with their associated effect sizes.
5.6.7 Impact of the Phase 2 intervention on interference effect
Measures of attentional bias (or interference effect indexes) were derived for positive 
rehabilitation, negative rehabilitation, positive general and negative general words by 
subtracting neutral colour-naming latency from each of the other eondition’s colour- 
naming latencies. Positive values of the resulting interference indexes reflected 
greater attentional bias. Means and standard deviations are shown in Tables 26 and 
27 respectively. Three of the interferenee index variables were revealed to have 
skewed distributions (which remained skewed following appropriate data 
transformations), and thus a total of six outlying scores were replaced by the mean 
plus two standard deviations. All other interference index variables were shown to be 
relatively normally distributed with skewness and kurtosis values around or below 
one. A 2 (group: control, intervention) x 4 (interference index: positive rehabilitation, 
negative rehabilitation, positive general, negative general) x 2 (time: pre­
intervention, follow-up) mixed design ANOVA was subsequently undertaken to 
examine potential differences in these interference effects.
Mauchly’s sphericity test indicated that the assumption of sphericity had been met 
for both the main effect of interference index, %^ (5) = 7.49, p > .05, and the time x 
condition interaction, %^ (5) = 10.70, p  > .05. Thus, the F-ratios for these effects did 
not require correction. Levene’s test however was significant for both the positive 
rehabilitation interference index at pre-intervention (p = .019) and the negative 
general interference index at follow-up (p = .002), indicating that variances were not 
homogenous for these levels of the repeated-measures variables (and therefore 
compromising the accuracy of the F-test for group). Inspection of boxplots and 
calculation of variance ratios confirmed that unequal variances were indeed apparent, 
and that this assumption had been violated. On the basis that the ANOVA test holds 
robust with equal sample sizes, it was considered to randomly delete from the larger 
(i.e. intervention) group. However, given the already small sample size, this was not 
deemed to be an advisable option. Transformations to stabilize the variances between 
groups were not viable given that the data were already normally distributed. Thus, it
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was decided to eontinue with the parametrie procedure, but to interpret the results 
with caution.
All effects are again reported as non-significant at j? > .05, suggesting that none of 
the general or rehabilitation-related stimuli (irrespective of valence) were more 
distracting to participants, regardless of whether they were in the control or 
intervention group, or whether they completed the MST at pre-intervention or 
follow-up. ANOVA results and effect sizes are shown in Table 28. Effect sizes were 
interpreted as small (i.e. .01 -  .06) for the most part, except for interference index 
which yielded a medium effect size (.105; 10.5% of variance explained).
5.6.8 Impact of the Phase 2 intervention on error rate
The mean numbers of error trials made by participants, together with their standard 
deviations are presented in Tables 26 and 27 respectively. As there were high values 
of skewness and kurtosis for some of the conditions at pre-intervention and follow- 
up (histograms confirmed non-normal distributions), logarithmic transformations 
(plus one as some of the values were zero) were conducted to meet parametric 
assumptions. As with response time latency, a 2 (group: control, intervention) x 5 
(condition: neutral, positive rehabilitation, negative rehabilitation, positive general, 
negative general) x 2 (time: pre-intervention, follow-up) mixed design ANOVA was 
performed on the data to investigate differences in error rates across the different 
word types presented in the MST.
Mauchly’s sphericity test indicated that the assumption of spherieity had been met 
for both the main effect of condition, %^ (9) = 9.09, p>  .05, and the time x eondition 
interaction, %^ (9) = 12.84, > .05. Thus, the F-ratios for these effects did not require 
eorrection. In addition, the Levene's tests of equality of variance were non-significant 
for each MST condition at pre-intervention and follow-up, indieating that the 
variances were homogenous for all levels of the within-subjects variable at these 
time points.
All effects are reported as non-significant at/> > .05. This would indicate that neither 
the control nor the intervention group made a signifieantly greater number of errors 
in any of the MST conditions, at either pre-intervention or follow-up. ANOVA
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results and effect sizes are shown in Table 28. Medium effect sizes were yielded by 
the main effect of group (.085; 8.5% of variance explained), as well as the time x 
condition interaction effect (.105; 10.5% of variance explained) and the group x time 
X condition interaction effect (.068; 6.8% of variance explained). The main effect of 
condition yielded elose to a medium effect size (.057; 5.7% of variance explained); 
however, all other effect sizes were small.
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Table 28. Mixed analyses of variance for colour-naming latency, interference 
index and error trials
Source d.f. F P
Colour-naming latency
Group L20 1.09 .310 352
Time L20 0T3 .030
Word type 4  80 1.41 .240 .066
Group X time 1,20 0.01 320 .001
Group X word type 4  80 &62 350 .030
Time x word type 4  80 022 327 .011
Group X time x  word type 4  80 0J6 390 .027
Interference index
Group 1,20 0.67 A24 .032
Time 1,20 0T% 392 .001
Word type 4  60 234 383 .105
Group X time 1,20 0.11 389 337
Group X word type 4  60 033 .666 326
Time x word type 4  60 0.21 390 .010
Group X time x  word type 3,60 0.30 328 .015
Error trials
Group 1,20 T86 T88 .085
Time 1,20 0.20 359 .010
Word type 4k 80 1.21 313 .057
Group X time 1,20 0.50 .488 .024
Group X word type 4k 80 0.76 352 .037
Time x word type 4  80 235 .061 .105
Group X time x  word type 4k 80 1.46 223 368
■ < .05 **/? < .01 ***/?< .001.
219
5.7 Summary of results
The three main findings from this study are:
1) Participants reported significantly greater benefit finding over time;
2) Participants did not show an attentional bias in the emotional Stroop task;
3) There were no differences between the intervention and control group.
5.8 Discussion
This study aimed to examine the effect of the Phase 2 intervention on patients’ 
ability to show positive psychological change in response to their mild traumatic 
brain injury event. It was expected that those who received treatment would realise 
more benefits (as measured using the Benefit Finding Scale) and demonstrate an 
attentional bias to all positively valenced stimuli in the modified Stroop task.
Firstly, in terms of positive growth, all participants showed enhanced benefit finding, 
regardless of whether they had been registered on the rehabilitation programme. This 
would suggest that time, rather than treatment, is conducive to this phenomenon. 
There is some suggestion in the literature that posttraumatic growth is gradational 
over time. For example, Tedeschi and Calhoun (1995) maintain that it can often be a 
‘lengthy’ process as a result of the fact that it is the outcome of cognitive processing 
(or rumination) that occurs in the weeks and months following the traumatic 
experience. Although the participants in this study had sustained their MTBI an 
average of 46 weeks prior to the first testing session, it is possible that they were still 
eoming to terms with their misfortune (that is, still grieving for the losses involved) 
and therefore had not yet reached the maximum amount of psychological growth 
(Tedeschi & Calhoun, 2004). However, it should also be considered that the first 
eompletion of the BFS may have primed participants to reflect upon (and become 
more aware of) the positive contributions made by their brain trauma, thereby 
influeneing their later responses.
Secondly, none of the participants showed an attentional bias in this study. This may 
be the result of the stimuli selected. Larsen, Mercer and Balota (2006) note that the
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validity of the ES task relies on equivalence between the emotion and control ‘lists’, 
in terms of the lexical features related to word recognition such as length, frequency 
of use, and number of orthographic neighbours. Every attempt was made in the 
eurrent research to ensure that the word groups were evenly balaneed, and thus it is 
possible that they were ‘over-matehed’; thereby restrieting the pool of potential 
words. The implication of this is that the chosen stimuli may not have elicited an 
attentional bias simply because they did not activate the relevant schema. Further, on 
reflection, the experiment may have lacked construct validity. The words related to 
current concerns following mild traumatic brain injury (not the general or neutral 
words) seem to represent facets of recovery, rather than contributions from the 
trauma. Future studies may want to generate words that are more in keeping with the 
concept of benefit finding, to see whether this eauses slowdown in colour-naming.
Finally, it is possible that some of the participants used strategies to reduce 
interference levels. Many reported being familiar with the original eolour test, stating 
that they had access to the ‘game’ via their phone or computer. One interpretation of 
the Stroop paradigm is that people are unable to ignore the semantic meaning of 
isolated words, if they are attended to. However, if the word is not recognised, 
conceivably by using cheat methods (e.g. blurred vision) then automatic processing 
may not oceur. In support of this theory, several personnel evidenced a game 
mentality; expressing a wish to attain the fastest reaetion time or make the fewest 
errors.
5.8.1 Implications
The findings from the present study suggest that military personnel with suspected 
mild traumatic brain injury perceive some benefits and/or gains as a result of their 
traumatie experience. This is supported by some of the eomments from the earlier 
qualitative studies (e.g. ‘something positive that’s come out of this’; ‘prioritising 
what’s important in life’) and fits with previous research that has surveyed positive 
growth after traumatic brain injury (e.g. Collicutt Megrath & Linley, 2006; Hawley 
& Joseph, 2008; Powell et al, 2007). While the treatment team at DMRC Headley 
Court are in recognition of posttraumatic growth, and in fact strive to reinforce it
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through the rehabilitation programme, there may be further ways of facilitating the 
process. Turner and Cox (2004), for example, outline strategies for clinicians 
working with survivors of traumatic injuries (e.g. road traffic accidents), that include 
eelebrating changes to a person’s sense of self, and helping them to envisage a future 
that is full of promise and potential. These actions, they argue, can assist greatly with 
recovery. Future research could inform clinical practice by further examining the 
factors that are associated with PTG (see Linley & Joseph, 2004; Rogan et al., 2013), 
as well as those that may moderate it (e.g. greater awareness of functional 
limitations; length of time in formal care).
5.8.2 Limitations
A key strength of this study resides in the faet that all participants were tested in the 
same room at the CMCH, which meant that extraneous variables such as light, 
temperature and ambient noise could all be eontrolled for. However, there are 
several limitations that are worth noting. Firstly, the sample size is relatively small. 
The implieations for statistical power cannot be overlooked, and it is likely that some 
relationships may have been missed as a result of an underpowered design.
Seeondly, more than 50% of the sample had sustained additional physical trauma at 
the time of the MTBI. It is therefore possible that any benefits reported could be 
attributable (at least in part) to these other conditions. Thirdly, there is a growing 
body of literature to suggest that those who report gains following a traumatic 
experience show positive ehanges in morbidity (Bower et al, 2008). It would have 
been interesting to see if, in the present study, increases in benefit finding eorrelated 
with a decrease in symptom report. Future research should therefore consider 
including the FSC measure. Finally, unlike the Changes in Outlook Questionnaire 
(CiOQ; Joseph, Williams, & Yule, 1993) and the Perceived Benefit Scales (PBS; 
McMillan & Fisher, 1998), the BFS does not take account of negative schematic 
changes following adversity. Thus, our understanding of reactions to mild traumatic 
brain injury may not be complete.
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5.9 Conclusion
Overall, the results indicate that although all participants reported increased benefit 
finding over time, this improvement was comparable for both the control group and 
those who received the Phase 2 intervention. This suggests that, as assessed by the 
emotional Stroop task, the intervention had no greater effect on benefit finding than 
time. This may indicate a weakness in the design of the Phase 2 intervention, and 
future research could explore how to enhance the effectiveness of this component of 
the rehabilitation programme at DMRC Headley Court. It may, however, also 
indicate that time is a powerful healer and should not be underestimated, particularly 
in the case of serviee members who are actively engaged in seeking benefit from the 
moment of their injury throughout and beyond the time of any clinical intervention.
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Chapter 6 
Study 5
The impact of the Phase 2 intervention on stress 
management following mild traumatic brain injury:
An experimental study
6.1 Chapter overview
The previous chapter examined the effect of the Phase 2 intervention on benefit 
finding following mild traumatic brain injury and found that all participants reported 
positive changes over time, indicating that there was no significant impact of the 
treatment received on the ability to find benefit in the MTBI experience. This ehapter 
follows on from this and looks at the impact of the intervention in relation to stress 
management.
6.2 Introduction
The etiology of the persistent postconcussion syndrome remains a souree of 
controversy (Iverson, 2005; Ryan & Warden, 2003). Some experts suggest that it is 
the result of the biological effects of the trauma, whereas others believe that 
symptoms are attributable to psychological factors (e.g. pre-existing vulnerabilities), 
psychosocial factors (e.g. gender, litigation), or a complex interaction of these and 
other features (Binder, 1986; Jacobson, 1995; Kay et al, 1992; Lishman, 1988). 
While the foundations of symptoms that oceur rapidly after a mild brain trauma are 
likely to be physiological, it is thought that nonorganic factors play a more 
significant role in longer-term complaints (Iverson, 2005).
The fact that stress exacerbates postconcussion syndrome (and vice versa) is 
evidence for the involvement of psyehological features (King, 2003). Gouvier et al 
(1992), for example, found that college students who reported greater levels of stress
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on the Daily Stress Inventory (DSI) also endorsed higher symptom rates. Similarly, 
Machulda, Bergquist, Ito and Chew (1998) revealed a significant association 
between the intensity of postconcussive symptoms, the impact of stressful life events, 
and the level of perceived stress in a sample of healthy undergraduate students. The 
results from these studies therefore suggest that there may be some relation between 
the appraisal of stress and ongoing complaints following mild traumatic brain injury. 
The inferenee from this researeh is that an increase in symptoms will likely transpire 
in the course of stressful experiences, such as a return to work or re-entry into a 
previous functional role (Gouvier et al, 1992).
In the Transaetional Model of Stress and Coping (Lazarus & Folkman, 1984), stress 
is regarded as an interaction between the individual and their environment. In line 
with this theoretical framework, stress results from an imbalance between demands 
(or pressure) and resources (or the ability to cope and mediate the stress response). 
The model contends that a stressor may not in fact be stressful if one were to 
appraise it as being either good for their well-being (benign-positive) or as a 
challenge, rather than as a threat. Further, if one feels that the situation is controllable 
(that is, their coping skills are adequate) then stress may not result from the situation 
or event. The model suggests that people can be taught to manage their stress 
responses and handle their stressors more effectively (their resourees are amenable to 
change). For example, they may learn to alter their primary appraisal of the stressor, 
or they may gain the confidence needed to carry out certain behaviours or strategies.
Phase 2 of the rehabilitation programme at DMRC Headley Court targets stress 
management through the following techniques:
• Normalising symptoms for military personnel (reducing concerns) and raising 
recovery expectations;
• Reattribution of symptoms to selective attention and normal transient 
responses to stress, rather than to the brain trauma (cognitive restrueturing);
• Relaxation training to control emotional (and physiological) responses;
• Strategies for managing symptoms (ineluding regular restorative sleep and 
pacing exercises).
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Similar to most psychological treatments for MTBI, the aim of the intervention is to 
minimise the antagonistic feedback between psychologieal stress and postconcussion 
symptoms (King, 2003).
6.3 Aim
To explore the effect of the Phase 2 intervention on patients’ ability to 
manage their stress responses in relation to a publie speaking paradigm.
6.4 Hypotheses
• Phase 2 intervention participants will demonstrate redueed psychological 
reactivity to an experimentally induced stressor at follow-up, as compared 
with pre-intervention responses and control participants.
• Phase 2 intervention participants will demonstrate reduced physiologieal 
reactivity to an experimentally induced stressor at follow-up, as compared 
with pre-intervention responses and control participants.
6.5 Method
6.5.1 Design
The study used an experimental, repeated measures design. Each response variable 
was measured at two time points: pre-intervention and follow-up (with an intended 
interval of approximately 12 weeks), for two groups: an intervention group who 
received Phase 2 input, and a eontrol group who did not.
The trial outlined in this chapter was administered in a counterbalanced order with 
that of the selective attention task detailed in Chapter 5. Thus, half of the participants 
in each condition carried out the tasks in each order, at each time point.
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6.5.2 Participants
Participant details can be found in Chapter 5. Thirteen intervention participants and 
ten control participants successfully completed this experimental study. With the 
exception of two individuals who completed part of the protocol (i.e. pre-intervention 
testing only), no other participants were excluded from the analyses.
In addition to those eligibility criteria previously documented, participation in this 
study was restricted to individuals who:
• Had no clinical or family history of cardiovascular disease;
• Were not taking heart medication;
• Did not suffer with high blood pressure or heart problems;
• Had no current or previous record of a formally diagnosed mental health 
condition;
• Were not an amputee.
6.5.3 Measures
6.5.3.1 Demographic and clinical characteristics
Information pertaining to participants’ age; serviee branch; rank; mechanism of 
injury; internal classification of injury; diagnostic indicators; previous TBI history, 
length of time between injury and initial elinical assessment by the MTBI team; body 
mass index (BMI); and current medication status was obtained from the 
programme’s clinical database and/or individual medieal records as appropriate.
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6.5.3.2 Profile measures
6.5.3.2.1 Positive and Negative Affect Schedule (PANAS, Watson, Clark, & 
Tellegen, 1988)
The PANAS eomprises two mood scales, each consisting of 10 items. One scale is 
designed to measure positive affect, the other negative affect. Items are rated on a 5- 
point scale ranging from 1 {very slightly or not at all) to 5 {extremely), to indicate the 
extent to which the respondent has felt a certain way within the specified time frame. 
The authors have used the PANAS to measure affect across a number of different 
time periods, ranging from "at this momenf to "generally" (on average). In the 
current study, participants were asked to rate each item according to how they felt 
"right now" (i.e. in that instant).
The PANAS has been shown to demonstrate good reliability with Cronbach’s alpha 
coefficients reportedly ranging from .86 to .90 for the positive affect scale, and .84 to 
.87 for the negative affect scale, across a range of time reference periods (Watson et 
al., 1988). Test-retest correlations for an 8-week period additionally ranged from .47 
to .68 for positive affect, and .39 to .71 for negative affect. In the present study, 
reliability coeffieients for each of the scales at pre-intervention and follow-up were 
.81 and .78 for positive affect, and .90 and .91 for negative affect. The test-retest 
correlation for positive affect was .53, and for negative affect .72.
All participants completed the PANAS immediately prior to the speeeh trial at both 
pre-intervention and follow-up.
6.5.3.3 Psychological outcome measures
6.5.3.3.1 Six-item short-form of the Spielberger State-Trait Anxiety Inventory 
(STAI-6; Marteau &Bekker, 1992)
Details of this measure can be found in Chapter 5.
Partieipants completed three presentations of the Y-6 item at each time point: one at 
baseline, another directly following completion of the speech task, and a final 
repetition at the end of a recovery period.
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Cronbach’s alpha coefficients for the six-item short-form of the STAI as used in the 
present study ranged from .74 to .84 at pre-intervention, and .77 to .84 at follow-up.
6.53.3.2 Visual analogue stress scale (VASS)
Details of this measure can also be found in Chapter 5.
As with the STAI-6 , participants completed three presentations of the VASS at both 
pre-intervention and follow-up: one at baseline, another immediately subsequent to 
speeeh delivery, and a third at the end of a recovery phase.
6.5.3.3.3 Visual analogue anxiety scale (VAAS)
Similar to the stress scale, the VAAS eomprised a 100mm horizontal line that was 
anchored from 0 (‘not at all anxious’) on the left, to 100 (‘extremely anxious’) on the 
right. Participants were instructed as follows: “Plaee a mark along the scale to 
indicate how anxious you are feeling right now. ”
Three presentations of the VAAS were again completed by all participants at the 
points specified above, both at pre-intervention and follow-up.
6.5.3.4 Physiological outcome measures
6.5.3.4.1 Systolic and diastolic hlood pressure
Systolic and diastolic blood pressure (BP) readings were collected using the A&D 
Medical Life Source UA-767 blood pressure monitor, which takes beat-to-beat 
pressures in a non-invasive manner. The monitor uses an adjustable arm cuff which 
is worn firmly on either the left or the right arm, and is a validated self-measurement 
device which provides fast and accurate digital readings. The monitor additionally 
satisfies the Association for Advancement of Medical Instrumentation (AAMI) 
criteria (Rogoza, Pavlova, & Sergeeva, 2000).
Systolic and diastolic blood pressure was measured firstly at baseline, again 
immediately prior to speech delivery (anticipated peak stress) and finally at the end 
of a timed reeovery period.
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6.S.3.4.2 Electrocardiogram (ECG)
ECG (0.5-35Hz) was continuously measured using a standard three-lead 
configuration (Einthoven lead 2 configuration, BIOP AC SS2L). Signals from the 
electrodes were amplified (xlOOO), and data colleeted at a sample rate of 250/sec 
using the MP30 hardware system and Biopac Student Lab Pro Software version 3.7.7 
(Biopae Systems Inc.). This unit has an inbuilt system for all processes involved in 
recording procedures, from signal acquisition to data display and analysis.
To ensure the removal of all non-conductive skin cells, and to sensitize the skin for 
optimal contact during signal recording, abrasive pads (ELPADS, 2.5 cm x 5cm) and 
cotton swabs with water were rubbed across the different skin contact areas prior to 
electrode application. BIOPAC electrode gel (GELl) was then applied to three 
disposable vinyl electrodes (BIOPAC EL503), which were in turn placed upon 
participants’ right anterior forearms (just above the wrist) and the medial surfaees of 
their left and right legs (just above the ankle bones). The ‘Electrode Checker’ 
function on the front of the hardware unit was used to check for good skin contact. If 
the reading fell above 10 kilohms (poor contact), then the electrodes and leads were 
adjusted accordingly. However if the reading lay below 10 kilohms (good contact), 
then surgical tape was used to hold the materials in place.
Heart rate (BPM) was calculated fi-om the R-waves offline from the ECG using an 
automatic peak detection algorithm to obtain a continuous R-R tachogram. Careful 
examination of the original ECG, together with the tachogram, ensured that the R- 
wave detection feature has been performed accurately. Corrections were required for 
only a few seconds in a minority of participants’ recordings at either time point.
6.5.3.4 3 Electrodermal activity (EDA)
EDA (0-3 5Hz), also known as galvanie skin response (GSR), or skin conductance, is 
a method of measuring changes in the electrical conductance of the skin. Increased 
eonductance occurs as a result of ecerine sweat gland activity in response to 
sympathetic nervous stimulation, and thus EDA is used as a reliable indieation of 
physiological or psychological arousal. Skin conductance was recorded from the left 
hand of participants using two silver-silver chloride (Ag/AgCL) electrodes that were
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securely attached to the palmar surface of the medial phalange of participants’ index 
and middle fingers. The electrodes were 6mm in diameter and had a 1.6mm cavity 
that was filled with an isotonic electrode paste (0.5% saline in a neutral base; 
BIOPAC GELl01). Given that there must be good electrical connections between 
the skin and the electrodes for the transducer to work efficiently, steps were taken to 
ensure that the electrode gel had a chance to be absorbed and to make contact before 
signal recording began. For example, GELl01 was also applied and rubbed in to the 
skin at the point of electrode contact, and the experimenter waited for a minimum of 
five minutes prior to the start of signal recording. The finger transducer (BIOPAC 
SS3LA) was calibrated at the beginning of each experimental session to ensure 
precise, accurate measurement using two pre-prepared 1% resistors (100  kiloohm 
and 1 megaohm). Gain was established at x2000, and data collected again at a 
sample rate of 250/sec.
Absolute values of skin conductance were again recorded continuously throughout 
the experiment using the MP30 hardware system and Biopac Student Lab Pro 
Software version 3.7.7 (Biopac Systems Inc.).
6.5.3.S Stress induction: Speech task
The speech task used to elicit stress responses in the present study was modelled on 
the procedure employed by Steptoe, Matthews, MeDonald and Johnson (1988). 
Variations on this task have since been utilised successfully across a number of 
different studies (e.g. Steptoe, Kearsley, & Walters, 1993; Ghiadoni, Donald & 
Cropley, 2000; Feldman, Cohen, Hamriek & Lepore, 2004). Participants were 
required to listen to a pre-recorded message, which gave them instructions on how to 
perform the mental stress test. They were asked to imagine a situation in which they 
were facing disciplinary action from their Commanding Officer (either for 
insubordination or for going ‘AWOL’; hypothetical scenarios differed between pre­
intervention and follow-up trials and were counterbalanced accordingly), and were 
required to spend two minutes silently preparing a statement in defence of their 
actions. Participants were then asked to present their speech in front of a video 
camera for three minutes, and were told that their two performances would be 
compared following the end of the trial at follow-up.
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6.5.4 Procedure
Written informed consent was obtained prior to participants’ arrival at the first 
experimental session. Details on the recruitment of participants can be found in 
Chapter 5.
Participants were requested in advance of each session to refrain from eating a heavy 
meal and/or consuming caffeine for at least two hours before testing. They were also 
asked to arrive wearing a short-sleeved t-shirt underneath any additional items of 
upper body clothing to facilitate ease of equipment set-up. After being seated 
comfortably in the reception area for five minutes, participants were led through to a 
designated assessment room and instructed to remove all footwear and hand or wrist 
jewellery ahead of being re-seated. Following general instructions, the blood 
pressure cuff was placed on participants’ left arm and the arm laid on the support of 
the chair such that the centre of the upper arm was at the same height as the heart. 
Cuff size was modified as appropriate. After the subsequent attachment of electrodes 
and finger transducers, partieipants then completed the first set of subjeetive 
measures and baseline blood pressure reeordings were taken. This procedure took 
approximately five minutes, thus allowing adequate time for optimal electrode 
adhesion. The continuous monitoring of ECG and EDA signals then began, and a 
two minute baseline period was timed for. Participants were reminded to keep as still 
as possible throughout the trial so as to try and minimise unnecessary disruptions to 
signal acquisition.
After the baseline period, participants were informed that a recording was about to be 
played to them. They were instructed to listen carefully to the message and to earry 
out the directives given to them. As the recording ended, participants were advised 
that they had two minutes in which to mentally prepare a speech in defence of their 
actions as previously detailed to them. A full two minutes was timed by the PI and at 
the end of the preparation period, the video-camera was set up and the second set of 
blood pressure readings taken. Participants were then charged with delivering their 
speech and were at this point informed that should it not last the full three minutes, 
they would be asked to continue until the required time had elapsed. Immediately
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following the end of speech delivery, participants were asked to complete the second 
set of subjective measures.
The trial ended with a five minute recovery period, during which the PI left the room. 
At the end of this recovery, blood pressure readings were taken for a third and final 
time, and participants were asked to complete the final set of subjective measures.
The continuous monitoring of physiological signals continued up until the removal of 
equipment, thereby allowing the PI to insert a series of reference markers along the 
trace to document each phase of the trial.
As with the MST task detailed in Chapter 5, all participants were fully debriefed 
following the end of the second experimental session.
Ethical approval for this study was obtained from both the Ministry of Defence 
Research and Ethics Committee (MoDREC; Protocol No: 275/PPE/l 1) and the 
University of Surrey Ethics Committee.
6.5.5 Data reduction and analysis
Heart rate (HR) and EDA responses were analysed using averages across the 
baseline (2 min), task (3 min) and recovery (5 min) phases of eaeh session trial.
With the exception of EDA, all subjective and physiological stress response data 
were analysed using mixed analyses of variance, with time (pre-intervention, follow- 
up) and phase within trial (baseline, task, recovery) as within-subject variables and 
group (control, intervention) as the between-subjeet variable. Due to the problem 
with changing baselines that occurred as a result of calibrating the EDA transducer, 
difference scores were used in place of the raw data for this physiological measure, 
to indicate the amount of change between trial phases.
Two difference of skin conductance variables were computed for each experimental 
session: ‘during task’ minus ‘during baseline’, and ‘during recovery’ minus ‘during 
task’. A positive value therefore represented an increase in this psyehophysiological 
response, whereas a negative value represented a decrease. The data were again 
analysed using mixed analyses of variance, with time (pre-intervention, follow-up) as
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the within-subject variables and group (control, intervention) as the between subject 
variable.
6.6 Results
6.6.1 Data analysis
SPSS version 20 (SPSS Inc., 2011) was used for all computations presented in this 
chapter. A two-tailed alpha level of .05 was used to evaluate the statistieal 
significance of results.
Data were analysed in the following ways:
(i) Descriptive statistics were calculated to describe all participant demographic 
and clinical characteristics;
(ii) Demographic and clinical characteristics were compared between the control 
and intervention group using independent samples /-tests and the Fisher’s 
exact test as appropriate;
(iii) Differences in profile mood state were assessed using two-factor mixed 
analyses of variance;
(iv) Differences in subjective responses as a result of the Phase 2 intervention 
were assessed using three-factor mixed analyses of variance;
(v) Differences in physiological responses as a result of the Phase 2 intervention 
were assessed using three-factor mixed analyses of variance;
(vi) Differences in skin conductance ehange scores as a result of the Phase 2 
intervention were assessed using two-faetor mixed analyses of variance.
Please note that throughout the analyses, ‘group’ refers to the experimental condition 
(control vs. intervention), ‘time’ refers to the testing session (before the intervention 
vs. follow-up) and ‘phase’ refers to the stage of the stress induction task (baseline, 
stress, and recovery).
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6.6.2 Demographic and clinical characteristics
Demographic and clinical characteristics of all participants are summarised in Table 
29. Consistent with the majority (see Chapter 5), the one additional participant 
featured in this study was also a member of the British Army, held the rank of Non- 
Commissioned Officer, had no prior history of brain injury, and had been given a 
diagnosis of possible MTBI based on all available injury information. Although none 
of the sample was documented as having a formal mental health diagnosis, nearly 
two thirds had reportedly encountered feelings of anxiety and/or depression 
subsequent to their injury incident. Just under a third were taking medieation(s) 
prescribed to them by the medical consultants at DMRC to reduce the symptoms of 
pain relating to additional physical injuries sustained. The average body mass index 
(BMI) calculation fell inside the overweight category associated with BMI ranges for 
adults aged 20  years and older.
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Table 29. Demographic and clinical characteristics o f all participants
Total Participants (« = 23)
Demographic Data
Age (y) 29.22 ± 6.60 (20-47)
Service branch %(n)
Naval Service (inc. Royal Marines) 1&2 0 D
British Army 73.9(17)
Royal Air Force 9 ICO
Military rank Vo(n)
Junior rank 30ACO
Non-commissioned officer 5Z2(D 0
Commissioned officer 17.4 (4)
Clinical Data
Mechanism of injury %{n)
Blast 47.8(11)
GSW 4.3 (1)
RTA 26T(0
Assault 4.3 (1)
Fall &7C0
Impact to head &7C0
Injury classification %(n)
Possible MTBI 78.3 (18)
Definite MTBI 21.7 (5)
LOG %(»)
Yes 43.5 (10)
No 56.5 (13)
PTA %{n)
Yes 522(1:0
No 47.8(11)
Prior TBI history Vo(n)
Yes 13.0 (3)
No 87.0 (20)
Self-reported emotional change %(n)
Yes 60.9 (14)
No 39TC0
Current medication status %(«/
On medication 3 4 ^ 0 0
Not on any medication 65.2 (15)
Body Mass Index (BMI) 26.60 ±3.92 (20.75-35.27)
Time between MTBI event and pre-intervention 327.52 ±423.69 (49-1720)
testing (days)
Time between pre-intervention and follow-up 13.00± 1.45 (11-17)
testing (weeks)
Note: ^Medications were predominantly used in the treatment of pain caused by other 
injuries sustained. Examples included Pregablin (opioid analgesic), and Diclofenac and 
Ibruprofen (nonsteroidal anti-inflammatory drugs, NSAIDs). The maximum number of 
medications prescribed was four, the minimum 1, Both number and type of medications 
remained consistent across each time point for all participants.
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6.6.3 Demographic and clinical characteristics by group
Demographic and clinical characteristics were compared between the control and 
intervention group using independent samples r-tests and the Fisher’s exact test as 
appropriate. The results of these analyses are shown in Table 30. Participants 
remained comparable across many of the variables examined; however, present 
findings indicated that a significantly greater number of participants in the control 
group experienced some degree of LOG following their MTBI, relative to the 
intervention group. Although not statistically significant, the intervention group 
appeared to contain a higher proportion of those participants that had self-reported 
some mood change in relation to their current condition. In addition, BMI 
demonstrated a noticeable trend towards significance, indicating that participants in 
the intervention group tended to have higher body fat measures than those in the 
control group.
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Table 30. Demographic and clinical characteristics by group
Control 
(n = 10)
Intervention 
(n = 13)
Sig.
Demographic
Age (y)
Service branch %(n)^
28.20 ±2.45 30.00 ±1.60 r = -0.84 p= .410
NS
Army
RAF
Military rank %(h/
10.0 (1) 
70.0 (7)
2frOCD
23.1 (3) 
76.9 (10) 
0.0 (0)
p = .327
Junior
NCO
CO
Clinical Data 
Combat-related injury
30.0 (3)
40.0 (4)
30.0 (3)
40.0 (4)
6 F 5 (^
7.7(1)
p = .452
Yes
No
Injury classification
30.0 (3)
70.0 (7)
61.5 (8)
3& 5(^
p = .214
Possible MTBI 
Definite MTBI 
LOC %(»)'
60.0 (6)
40.0 (4)
92.3 (12) 
7.7(1)
p = .\21
Yes
No
PTA%(ny
70.0 (7)
30.0 (3)
23.1 (3) 
76.9(10)
p = .040*
Yes
No
Prior history of brain injury
70.0 (7)
30.0 (3)
38.5 (5)
61.5 (8)
p = 2\A
Yes
No
Self-reported emotional change
2frOCO 
80.0 (8)
83 (1) 
92.3 (11)
p — .231
Yes
No
Current medication status %(fr/
40.0 (4)
60.0 (6)
76.9 (10) 
23.1 (3)
p  = .102
On medication 
Not on any medication
2frOCO 
80.0 (8)
4620%
528C 0
- p  = .379
BMI 24.86 ±3.54 27.94 ±3.76 f = -1.99 p = .059
Time between MTBI event and 
pre-intervention testing (days)
279.80 ±403.90 364.23 ±451.00 t = -0.89 p = .382
Time between pre-intervention 
and follow-up testing (weeks)
12.80 ±1.87 13.15 ± 1.07 t = -0.74 p = .469
Note: ^The Fisher’s exact test does not have a test statistic, but computes thep-value 
directly. The Fisher’s exact test was used in place of a Pearson’s chi-square test for all 
categorical data due to greater accuracy with small expected frequencies.  ^‘Combat-related 
injury’ in the present study refers only to those MTBIs sustained via blast or GSW; all other 
MTBIs were classified as ‘non combat-related’. < .05
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6.6.4 Differences in profile mood state
The PANAS was completed by all participants immediately prior to the speech trial 
at both pre-intervention and follow-up. The total scores for each mood scale were 
subjected to separate 2 (group: control, intervention) x 2 (time: pre-intervention, 
follow-up) mixed-design ANOVAS. All means and standard deviations are shown in 
Table 31.
6.6.4.1 Positive affect
All effects are reported as non-significant at^  > .05. This would suggest that levels 
of positive affect were in general the same for both the control and intervention 
group, at pre-intervention and follow-up. ANOVA results and effect sizes are shown 
in Table 32.
6.6.4.2 Negative affect
All effects are again reported as non-significant at/? > .05. This would similarly 
indicate that levels of negative affect did not considerably differ between control and 
intervention participants at either pre-intervention or follow-up. ANOVA results and 
effect sizes are shown in Table 32.
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6.6.5 Impact of the Phase 2 intervention on subjective responses
All means and standard deviations relating to self-report outcomes can be found in 
Tables 33 and 34 respectively.
6.6.5.1 Differences in state anxiety (STAI-6)
Mauchly’s sphericity test indicated that the assumption of sphericity had been met 
for both the main effect of phase, %^(2) = 2.33, p > .05, and the time x phase 
interaction, %^ (2) = 5.86,/? > .05. Thus, the F-ratios for these effects did not require 
correction. In addition, the Levene's tests of equality of variance were all non­
significant, indicating that the variances were homogenous for all levels of the 
within-subjects variables.
There was a significant main effect of time on participants’ anxiety levels, with 
greater anxiety reported pre-intervention (M= 43.98) compared with at follow-up (M 
= 39.60). There was also a significant main effect of trial phase; contrasts revealed 
that the speech task elicited higher average scores than both the baseline period, 
F(l,21) = 44.78, 77^  = .681, and the recovery period, F(l, 21) = 108.35, 77^  = .838, 
but that there were no significant differences in state anxiety between the recovery 
and baseline periods, F{\,2\) = 1.44, 77^  = .064. There was no significant main effect
of group however, and all interaction effects were also non-significant. ANOVA 
results and effect sizes are shown in Table 35.
6.6.5.2 Differences in perceived stress (VASS)
Mauchly’s sphericity test indicated that the assumption of sphericity had been met 
for both the main effect of phase, %^ (2) = 3.89,/? > .05, and the time x phase 
interaction, %^ (2) = 1.78,/? > .05. Thus, the F-ratios for these effects did not require 
correction. In addition, the Levene's tests of equality of variance were all non­
significant, indicating that the variances were homogenous for all levels of the 
within-subjects variables.
There was a significant main effect of time on participants’ self-reported stress 
levels, with greater stress intensity reported pre-intervention (M= 37.58) compared
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with at follow-up (M= 27.07).There was also a main effect of trial phase, with 
contrasts again revealing that ratings were significantly higher immediately post­
speech delivery compared with at baseline, F(l, 21) = 33.04, rf^  = .611, and
recovery, F(l, 21) = 74.47, 77^  = .780. No significant differences were apparent
however between the ratings provided at recovery and baseline, F(l, 2 1 ) = 0 .2 2 , 77^
= .011. The main effect of group was also significant, suggesting that in general 
intervention participants reported a higher level of perceived stress (M= 40.68) than 
did control participants (M= 23.98).
A significant time x phase interaction was evident in this analysis, indicating that the 
profile of perceived stress ratings across trial phases was different for pre­
intervention and follow-up testing sessions. Subsequent comparisons revealed this 
interaction to be due to a greater decline between task and recovery stress levels at 
pre-intervention, compared with at follow-up, F(l, 21) = 6.83, 77^  = .25. All other
interaction effects were non-significant. ANOVA results and effect sizes are shown 
in Table 35.
6.6.S.3 Differences in perceived anxiety (VAAS)
Investigation of the normality of distribution via histograms, together with the 
calculation of z-scores for skewness and kurtosis revealed evidence of moderate 
positive skew for some of the variables. Logarithmic transformations (plus one as 
some of the values were zero) were therefore performed in an effort to meet 
parametric assumptions.
Given that according to Mauchly’s test the assumption of sphericity had been 
violated for the main effect of trial phase, %^ (2) = 6.90, p  < .05, the more 
conservative Greenhouse-Geisser corrected degrees of freedom values (Greenhouse 
& Geisser, 1959) were used in this analysis. The time x phase interaction did how not 
however deviate from sphericity, %^ (2) = 3.74,p  > .05, and thus the F-ratio for this 
effect did not require correction. Moreover, the Levene's tests of equality of variance 
were all non-significant, indicating that the variances were homogenous for all levels 
of the within-subjects variables.
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The results followed a similar pattern to that of the other subjective response 
measures. There was again a significant main effect of time, suggesting that on 
average, greater anxiety was perceived pre-intervention (M= 36.03) compared with 
at follow-up (M= 28.92). There was also a significant main effect of trial phase, with 
planned contrasts revealing that the speech task elicited higher levels of perceived 
anxiety than both the baseline period, F (l,21) = 14.49, 77^  = .408, and the recovery
period, F(l, 21) = 45.95, 77^  = .68 6 , but that there were no significant differences in
ratings between recovery and baseline, F(l,21) = 1.81, 77^  = .079. There was no
significant main effect of group however, and all interaction effects were additionally 
non-significant. ANOVA results and effect sizes are shown in Table 35.
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Table 35. Mixed analyses of variance for subjective responses
Source d.f. F P
67WF6
Group 1,21 2.74 .113 .115
Time 1,21 6.53 .018* 237
Phase %42 42.04 .001*** 267
Group X time 1,21 0.13 221 .006
Group X phase %42 0.63 237 229
Time x  phase 2^42 1.42 253 263
Group X time x  phase :^42 028 .756 .013
Pdl&S'
Group 1,21 4.84 .039* .187
Time 1,21 1226 .002** 269
Phase 2^42 33fi8 .001*** 212
Group X time 1,21 0.63 A36 .029
Group X phase 2^42 0.47 .626 222
Time x  phase 2^42 3.65 .035* .148
Group X time x  phase 2^42 029 .751 .014
Group 1,21 224 .150 296
Time 1,21 6.78 .017* .244
Phase 1.55, 32.51 19.31 .001*** .479
Group X time 1,21 0.27 .607 .013
Group X phase 2,42 025 .709 .016
Time x  phase 2,42 0.63 239 229
Group X time x  phase 2,42 2.11 .134 .091
/^7 < .05 **/? < .01 ***/? < .001.
6.6.6 Impact of the Phase 2 intervention on physiological responses
All means and standard deviations relating to physiological measures can be found in 
Tables 36 and 37 respectively.
6.6.6.1 Differences in systolic blood pressure
Mauchly’s sphericity test indicated that the assumption of sphericity had been
violated for the main effect of trial phase, %^ (2) = 6.82,/? > .05, and therefore the
more conservative Greenhouse-Geisser corrected degrees of freedom values were
used in this analysis. The time x phase interaction did how not however deviate from
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sphericity, x^(2) = 1.56,/? > .05, and thus the F-ratio for this effect did not require 
correction. The Levene's tests of equality of variance were all non-significant, 
indicating that the variances were homogenous for all levels of the within-subjects 
variables.
The results identified a main effect for trial phase only. Subsequent comparisons 
indicated that systolic BP was significantly higher immediately prior to speech 
delivery compared with at both baseline, F(l, 21) = 63.80, 77^  = .752, and recovery,
F(l, 21) = 91.61, 77^ = .814. All other effects are reported as non-significant at/? >
.05 (see Table 38).
6.6.6.2 Differences in diastolic blood pressure
As in the analysis of systolic BP, Mauchly’s sphericity test indicated that the 
assumption of sphericity had been violated for the main effect of trial phase, %^(2 ) = 
9.16,/? > .05. Thus, the more conservative Greenhouse-Geisser corrected degrees of 
freedom values were used. Again however the time x phase interaction did not show 
a deviation from sphericity, %^ (2) = 1.33,/? > .05, and therefore the F-ratio for this 
effect did not require correction. The Levene's tests of equality of variance were 
additionally all non-significant, indicating that the variances were homogenous for 
all levels of the within-subjects variables.
Analysis of diastolic BP also yielded a main effect of trial phase. Contrasts again 
revealed that readings were significantly higher immediately preceding the speech 
task in relation to both baseline, F(l, 21) = 6 6 .6 6 , 77^  = .740, and recovery, F (l, 21) =
76.44, 77^  = .784. No other main effects or interactions were identified. All ANOVA 
results and effect sizes are shown in Table 38.
6.6.6.3 Differences in heart rate
Mauchly’s sphericity test indicated that the assumption of sphericity had been 
violated for both the main effect of trial phase, %^(2) = 17.69,/? < .05, and the time x 
phase interaction, %^(2) = 6.35,/? < .05. Thus, the more conservative Greenhouse- 
Geisser corrected degrees of freedom values were used in this analysis. The Levene's
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tests of equality of variance were all non-significant however, indicating that the 
variances were homogenous for all levels of the within-subjects variables.
In the case of HR, only the main effect for trial phase was significant. Contrasts 
revealed that overall, HR was higher during the task phase compared with both the 
baseline period, F(l, 21) = 37.77, 77^  = .643, and the recovery period, F(l, 21) =
24.45, 77^  = .538. All other effects are reported as non-significant at/7 > .05 (see 
Table 38).
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Table 38. Mixed analyses of variance for physiological responses
Source d.f. F P
Systolic BP
Group 1,21 0.81 .377 .037
Time 1,21 1.37 .255 .061
Phase 1.55, 32.58 62.49 .001*** .748
Group X time 1,21 0.73 .402 .034
Group X phase 2,42 0.56 .575 .026
Time x phase 2, 42 2.70 .079 .114
Group X time x phase 2, 42 1.70 .196 .075
Diastolic BP
Group 1,21 0.97 .337 .044
Time 1,21 3.05 .095 .127
Phase 1.46, 30.71 60.73 .001*** .743
Group X time 1,21 0.11 .739 .005
Group X phase 2, 42 0.51 .603 .024
Time x phase 2, 42 0.02 .981 .001
Group X time x phase 2,42 0.07 .936 .003
HR
Group 1,21 0.65 .428 .030
Time 1,21 0.75 .395 .035
Phase 1.26, 26.46 28.89 .001*** .579
Group X time 1,21 0.67 .421 .031
Group X phase 2, 42 1.88 .165 .082
Time x phase 1.57, 33.02 3.32 .059 .136
Group X time x phase 2, 42 1.80 .178 .079
'p <  .05 **/? < .01 ***/?< .001.
6.6.6.4 Differences in skin conductance
All means and standard deviations relating to changes in skin conductance can be 
found in Table 39.
Analysis of variance of the degree of skin conductance change between during 
baseline and during the speech task identified a main effect for time, together with a 
time X group interaction. The results indicate that skin conductance responses to peak 
stress as compared with a baseline stress-absent state were similar at pre-intervention 
{M= 1.67) and follow-up (M= 1.32) for all intervention participants. However, for
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the control participants, the difference of skin conductance was significantly greater 
pre-intervention (M= 1.96) than at fbllow-up (M= 0.63), suggesting that this group’s 
stress reactions considerably diminished over time.
A significant time x group interaction effect, in addition to a main effect of time, was 
also evident in the analysis of skin conductance difference between during recovery 
and during the speech task. Skin conductance responses to a relaxing state as 
compared to peak stress were similar in intervention (M= -1.28) and control (M= - 
1.40) participants at pre-intervention; however, the amount of change was 
significantly greater for intervention participants (M= -1.11) at fbllow-up than for 
control participants (M= -0.59). Although initially this would appear to infer that the 
intervention group evidenced a superior recovery in contrast to the control group 
during this second experimental session, it should be noted based on the previous 
findings that the intervention group also demonstrated a much larger increase in skin 
conductance response to stress relative to the control group, which therefore 
contextualises this pattern of results (see Table 39).
All ANOVA results and effect sizes are shown in Table 40.
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6.7 Summary of results
The main findings from this study are:
1) Participants felt more anxious and more stressed before the intervention 
compared with at follow-up. Overall, those who received the intervention 
felt more stressed than those who did not receive it;
2) Stress and anxiety levels were significantly raised as a result of giving the 
speech, compared with either baseline or recovery ratings;
3) The speech task elicited significantly higher systolic and diastolic blood 
pressure readings than either baseline or recovery. Heart rate increased 
significantly throughout the speech task, compared with the other stages of 
the trial;
4) The control group showed a much lower skin conductance response to the 
speech task at follow-up, compared with before the intervention and those 
who received treatment;
5) Receiving the intervention had no impact on patients’ physiological and 
psychological responses to a speech task.
6.8 Discussion
This study aimed to explore the effect of the Phase 2 intervention on patients’ 
physiological and psychological responses to an experimental stress task. Taken 
together, the findings suggest that those who receive this treatment are no better 
able to control their stress reactions that those who are not enrolled on the 
rehabilitation programme.
That all participants experienced a greater amount of stress and anxiety in the first 
testing session (that is, before the start of the intervention) may be suggestive of a 
practice effect. Even though there were two theoretical scenarios for the mental 
stress test (which were counterbalanced), thus guaranteeing a facet of uncertainty, 
it is likely that participants retained some familiarity with the general protocol. 
Further, this influence may have been exacerbated by the fact that the
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experimental method was regarded by many as ‘novel’. It is interesting to note 
that, on the whole, those who received Phase 2 treatment reported feeling more 
stressed. This may reflect the requirement for intervention and the greater 
symptom report therein.
A public speaking test was selected to stimulate mental stress in the present study 
as it has been shown to generate reliable sympathetic nervous system responses 
(e.g. Feldman et al, 2004; Ghiadoni et al, 2000; Steptoe, Fieldman, Evans, & 
Perry, 1996). Moreover, the level of mental stress (moderate, short-term) was 
considered to be relevant to the work environment and thus likely to be 
encountered frequently. Mental strain was confirmed by self-report measures as 
well as the rise in blood pressure, heart rate and galvanic skin response seen 
throughout the task. This would therefore intimate that the paradigm was 
effective. However, it is possible that for some of the participants, either one or 
both of the situations they were asked to imagine carried an amount of personal 
significance, which could have triggered a stronger emotional reaction. The 
formula that this stress task was modelled on asks individuals to envisage that 
they have been falsely accused of theft by a store detective (Stoney et al, 1988), 
but the Ministry of Defence Research and Ethics Committee felt that the scenarios 
should be more relevant to service members; specifically that they should focus 
on formal disciplinary action. Future research might therefore examine whether 
feedback varies according to the weight of the role-play exercise.
The stress and coping model (Lazarus & Folkman, 1984) delineates the specific 
psychological processes that mediate between exposure to stressful events and 
physiological activation (Feldman et al, 2004). In accordance with this 
framework, it would seem that the participants in this study appraised the public 
speaking task as a threat (primary appraisal) given their resources for coping 
(secondary appraisal). To this extent, they reacted with greater negative emotion 
(fear, anxiety) which then resulted in changes to BP, HR and GSR. Guided by the 
model and these results, treatment targets might comprise primary appraisals (e.g. 
perception of harm), secondary appraisals (e.g. self-efficacy or mastery), and 
coping strategies (e.g. problem-focused coping, meaning-based coping). Future 
research should also consider assimilating measures of (threat) appraisal, together
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with general feelings of control over the task, as this would allow for further 
examination of those psychological factors that trigger physiological reactions.
6.8.1 Implications
These results have important implications for clinical practice. Firstly, three 
months in treatment may not be sufficient to teach effective stress management (in 
addition to other skills). It may be that patients do not yet have the coping 
mechanisms for handling psychological stress, or they lack confidence in their 
ability to control their behaviour. Lazarus and Folkman (1987) suggest that self- 
efficacy is a powerful factor for mediating stress, and research has shown that it 
can affect physiological reactions such as heart rate (Bandura, Cioffi, Taylor, & 
Brouillard, 1988). It is not known whether the participants in this study used 
strategies to try and alter the stressful situation, and the research would have 
benefited from exploring this further; perhaps through the use of semi-structured 
interviews. The notion that the Phase 2 intervention needs to be longer than 12 
weeks is partially supported by the fact that none of the participants in the 
intervention group were ready to be discharged, and also the finding from Chapter 
2 that the average length of time spent receiving rehabilitation for MTBI was 
almost seven months.
Secondly, the congruence between participants’ psychological state and their level 
of arousal would suggest that appraisal is central to the stress reaction. Thus, if 
patients report feeling stressed then this is likely be a good marker for sympathetic 
activation. This may suggest a need for further emphasis on techniques such as 
relaxation training and yoga to reduce tension and anxiety. Moreover, given that 
stress is a risk factor for post concussion symptom reporting, patients may also 
gain from targeted CBT sessions that aim to challenge the negative automatic 
thoughts about stressors (their conceptualisation) and ways of reacting to them. 
However, clinicians should remain aware some patients may repress (or refute) 
their emotional responses to stimuli (see Roth & Cohen, 1986). Where 
transparent, biofeedback could be used to raise awareness and re-establish control 
over physiological functions.
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6.8.2 Limitations
The principle limitation in this study is sample size. Regrettably, in the time 
allocated for collection of the longitudinal data, fewer participants were recruited 
than initially anticipated. This meant that the power to find true effects was low, 
which is highlighted in this study by the medium to large effect sizes observed in 
some of the analyses that didn’t quite reach significance. In addition, no measure 
of PCS report was given to participants. This would have allowed for further 
examination of the association between complaints following mild brain trauma 
and stress. A third limitation of this study is that it did not take into account 
factors such as personality, motivations and generalised expectancies that may 
have influenced the stress reaction (Cohen & Lazarus, 1983; Lazarus, 1993). Not 
all measures were taken throughout the silent preparation part of the speech test 
and thus this stage of the task was not analysed. However, research has shown 
cardiovascular reactivity in this period (e.g. Baggette, Saab, & Carver, 1996; 
Lepore, Allen, & Evans, 1993) and the ‘imminence’ of a stressful event is one 
situational factor thought to influence appraisals (Lazarus, 1993). With this in 
mind, future research should look at reactions to stressor anticipation, as well as 
stressor exposure. Finally, it could be argued that the environment was too 
artificial and that the study lacked ecological validity. It is possible that the Phase 
2 patients did not consider applying the techniques that they had learned from 
their therapist as the task did not resemble those encountered in treatment or in 
everyday life. An alternative approach would be to tailor the stress-inducing event 
accordingly; however, the practical and ethical implications of this are recognised. 
Rather, this may underscore a need for rehabilitation professionals to work with 
service members (particularly those with executive function deficits) so that they 
are able to generalise their learning from one situation to another.
6.9 Conclusion
In sum, the findings from this study suggest that although the speech task was 
effective at eliciting a stress response in terms of both physiological and 
psychological measures, the Phase 2 intervention did not have a significant impact 
on stress management. Accordingly, stress responses and recovery were (mostly)
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comparable for the intervention and control group. These results may indicate 
that the Phase 2 intervention does not improve stress management per se. 
However, given the weaknesses of the task used, and the length of the 
intervention received, the results may indicate that treatment needs to last for 
longer than 12 weeks in order to have a significant impact upon stress 
management, and that the ability to manage stress could be measured in response 
to a task with greater ecological validity which is better tailored to match the 
kinds of stressors experienced in the day-to-day lives of soldiers in rehabilitation.
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Chapter 7 
Discussion
7.1 Overview
This final chapter will first review the aims of the thesis and then provide a summary 
of the findings from each of the five empirical studies. The implications of these 
findings will then be considered in terms of theory, practice and future research. 
Finally, the methodological limitations of the work within this thesis will be 
highlighted, and an overall conclusion will be drawn.
7.2 Review of aims
The aim of this thesis was to explore patient experiences of MTBI and to evaluate the 
effectiveness of a psychoeducational intervention (Phase 2) for military personnel 
who report persistent symptoms following a mild brain trauma, with a focus on 
symptom perception, patient experience, and the specific effects of treatment on 
stress management and benefit finding. Firstly, a cohort study was conducted to 
examine the effect of the intervention on reported symptomatology; to assess the role 
of baseline characteristics in predicting treatment outcomes; and to evaluate which 
factors predict a delay to rehabilitation. Secondly, a qualitative study explored how 
military personnel experience their trauma and successive symptoms. This was 
followed by a further qualitative analysis that looked at experiences of the treatment 
received at DMRC Headley Court. The final two chapters examined the effect of the 
intervention on patients’ ability to manage their stress responses and report positive 
life changes following their highly traumatic and challenging event.
7.3 Summary of results
7.3.1 Study 1: Cohort study
The aims of this first study were threefold: (i) to explore the effect of treatment on 
cognitive, psychosocial and physical symptoms; (ii) to examine which patients
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typically respond better (or worse) to the intervention; (iii) to evaluate which factors 
predict delayed presentation for healthcare. To address the first aim, baseline 
measures for those who received treatment more than four months following their 
MTBI {n = 73) were compared to discharge measures for those who received 
treatment within the first three months of trauma (n = 55). Participants were recruited 
using both retrospective and prospective methodologies. The results showed that 
Phase 2 was effective for reducing symptoms relating to memory and emotions, but 
was associated with a greater impact of symptoms relating to executive functions. In 
the second stage of the analysis, change scores were created for all participants that 
allowed for examination of recovery following the intervention. A series of 
hierarchical multiple regressions revealed that service members who reported more 
time since their MTBI event showed a worse outcome across several of the symptom 
domains, including: memory, attention and processing, language and physicality. 
Further, those who were married reported aggravated social interaction symptoms. In 
contrast however, service members who experienced PTA (for up to 24 hours) 
following neurological insult showed an improvement in language and physical 
symptoms. Finally, this study also found that those who were younger, married, 
sustained a combat-related MTBI and reported experiencing some memory loss, 
were likely to receive an earlier referral to the team at DMRC Headley Court. This 
study adds to the scant research on interventions following mild brain trauma and 
offers support for the notion that early education, reassurance and activation are 
effective for reducing long-term complaints (e.g. Borg et al, 2004; Comper et al, 
2005; Nygren-de Boussard et al, 2014).
7.3.2 Study 2: Experiences of mild traumatic brain injury
The second study in this thesis was qualitative in nature and aimed to explore how 
military personnel experience MTBI and subsequent post concussion symptoms. 
Fifteen servicemen and one servicewoman, from each of the three professional 
uniformed services of the British Armed Forces, were interviewed about their 
traumatic event and the effect that it has had on their life. The analysis presented 
three main themes (‘injury event and recognition’; ‘pervasive nature of an invisible 
injury’; and ‘the idiosyncratic recovery’) and showed that although no two brain
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traumas are the same, the emotional stages to recovery were similar, with an 
emphasis on sense-making and cognitive reappraisal. The narratives further revealed 
that participants had advanced from a state of confusion and agitation to one of 
relative control, and that successful acclimatization reflected acceptance of a changed 
sense of self. This study generated a rich and textured account of participants’ 
experiences of post concussive complaints, and allowed for a better understanding of 
recovery following MTBI.
7.3.3 Study 3: Experiences of the Phase 2 intervention
Study 3 aimed to complement Study 2 by exploring experiences of the treatment 
received for long-lasting post concussion symptoms. The analysis revealed three 
main themes (‘intervention design and delivery’; humanistic processes’; and 
‘reflections and evaluation’), and participants spoke about how the intervention was 
flexible and tailored to their individual needs. The concept of patient empowerment 
was central to many of the themes reviewed in this study, as service members 
recounted how they had regained a sense of order and stability following their 
rehabilitation at DMRC Headley Court.
7.3.4 Study 4: The impact of the Phase 2 intervention on benefit finding 
following mild traumatic brain injury
In the first of two experimental studies, a modified emotional Stroop task was 
created to examine whether service members who received (approximately) 12 
weeks of psychoeducational treatment would show an attentional bias towards 
positive stimuli in comparison to a control sample that did not require intervention. 
This was a pretest-posttest (non-equivalent groups) design. Five Stroop conditions 
were featured (neutral, positive rehabilitation, negative rehabilitation, positive 
general, negative general) and reaction times, together with interference effects and 
error rates were calculated. Participants were also asked to complete the Benefit 
Finding Scale (Tomich & Helgeson, 2004) at the start of each experimental session. 
The results showed that all participants realised more benefits over time, but there 
were no differences between the control and intervention samples. It was therefore 
argued that time is a ‘powerful healer’ and that this component of the rehabilitation
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programme may require further promotion. In addition, no attentional bias was 
evident in the MST. This may have reflected problems with the sample and 
methodology.
7.3.5 Study 5: The impact of the Phase 2 intervention on stress management 
following mild traumatic brain injury
The final study in this thesis aimed to examine the effect of treatment on patients’ 
ability to manage their stress reactions. Participants performed a speech task (in a 
counterbalanced order to the MST) and cardiovascular, electrodermal and subjective 
measures were recorded. The results showed that those who received the 
intervention felt more stressed (generally) than the controls, but that no group 
differences in BP or HR were observed. Interestingly, in the second testing session, a 
much lower skin conductance response was seen in the control group. It was 
therefore concluded that 12 weeks of rehabilitation may not be sufficient to facilitate 
effective stress management, and that treatment should focus on the role of appraisals 
and making stress management strategies more generalisable.
7.4 Summary of key themes
The results from these five empirical studies highlight some key themes concerning 
MTBI and its management at DMRC Headley Court. These are shown in Figure 2 
and will now be considered.
MTBI is initially experienced as chaos, and in the aftermath of what can be an 
exceedingly traumatic event, there is often transient confusion and a lack of 
awareness. For many, the late onset of symptoms is also confusing, as the underlying 
causation appears uncertain. Family and friends are often the first to observe changes 
in behaviour and/or personality, and the collective recognition of ftmctional 
limitations results in a sense of frustration. The cognitive and emotional complaints 
frequently reported by those who sustain MTBI lead to an altered sense of self and a 
challenge to identity.
The Phase 2 intervention at DMRC Headley Court is a tailored and individualised 
treatment course that succeeds in re-establishing a state of equilibrium and stability
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for military personnel. There is little guidanee available for the management of 
persistent symptoms following a mild brain trauma (Marshall et al, 2012), as much 
of the literature focuses on the benefits of early rehabilitation (Williams, Potter, & 
Ryland, 2010). Nevertheless, there is evidence to suggest that education, reassurance 
and guidance about resuming normal levels of activity are the most effective 
treatment components (e.g. Mittenberg, 2001; Snell et al, 2009) and as such, the 
main focus of Phase 2 is psychoeducation. The research in this thesis has shown that 
service members feel empowered following this intervention, and that it is most 
effectual for reducing the overall impact of symptoms relating to memory and 
emotions. However, time is also a good healer for MTBI, particularly in terms of 
benefit finding (or posttraumatic growth). This segment of the programme was 
originally designed to be approximately 12 weeks in length (reflecting the acute 
timefiame for recovery), although the final study revealed no effect of this amount of 
treatment on stress management.
In summary therefore, the results from this thesis suggest that the Phase 2 
intervention is effective given that it is flexible, patient-centred, and tailored in its 
approach. It changes sense-making by providing information about the nature, causes 
and management of symptoms, as well as encouraging service members to achieve 
an optimistic attitude towards their condition. These results also indicate, however, 
that it had no impact on either benefit finding or stress management. This may be 
because the ways in which both benefit finding (i.e. the MST) and stress 
management (i.e. the speech task) were measured in the current research did not 
capture the skills acquired throughout the treatment course. It may also be that 12 
weeks of intervention is not sufficient to bring about changes in either benefit finding 
or stress management that are transferrable to other life events beyond those 
specifically targeted within the programme.
7.4.1 The notion of time
Central to this thesis and many of the findings from the five empirical studies is the 
notion of time, and the impact of time and timings on patient outcomes. In particular, 
the results from Study 1 suggest that treatment effectiveness can be enhanced through 
early assessment and minimal delay before the onset of the intervention. Further,
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Study 3, Study 4 and Study 5 suggest that an effective intervention needs to be 
sufficiently long enough to enable the tailored and patient-specific skills learned in 
treatment to become generalisable to experiences outside of the rehabilitation setting. 
However, Study 4 also showed that time is a good healer, and although the passage 
of time may not result in the same amount of improvement as that found following 
the Phase 2 intervention, in itself it facilitates recovery as new experiences, the 
support found from others and a process of coping and adaptation enable people to 
adjust to their condition (Study 2). Accordingly, patients with MTBI may show a 
spontaneous reduction in their symptoms over time, even without treatment. 
However, if clinically assessed and enrolled on a programme with minimal delay, 
and if the intervention is long enough to ensure transferability beyond the treatment 
context, then individual improvements can be enhanced in ways that facilitate a 
return to a sense of stability and normal order, which can traject into patients’ futures 
outside of a rehabilitation unit.
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7.5 Implications for theory
The findings of the studies will now be considered in relation to key health 
psychology constructs: sense-making, posttraumatic growth, stress and coping.
7.5.1 Sense-making
Both the Common Sense Model (Leventhal et al, 1980; Leventhal et a l, 1984) and 
Cognitive Adaptation Theory (Taylor, 1983) highlight the role of sense-making in 
relation to health threats. This can be seen in terms of illness representations (CSM) 
and the search for causality and/or a need to understand the effects of the condition 
(CAT).
The interviews in Study 2 revealed that following MTBI events, service members 
experienced a variety of symptoms that were non-specific (e.g. fatigue, forgetfulness) 
and therefore difficult to attribute to the brain trauma on the basis that they could 
have been caused by mental health conditions (e.g. PTSD) or concomitant physical 
traumas. With regard to the timeline and consequences of their injury, several 
interviewees commented that they had expected to recover swiftly and further, that 
they did not expect there to be any significant, long-term effects. Over time however, 
in line with an increased awareness of functional limitations, these beliefs were re­
evaluated. For example, service members referred to the wider implications of their 
trauma (e.g. familial strain, work-related concerns), together with the chronic nature 
of complaints. It was also evident that patients came to understand that they could 
manage (or control) their symptoms through the use of compensatory strategies. This 
shift to representing PCS as controllable reflects the ongoing and dynamic nature of 
what is also known as the self-regulation model, and the interactions therein between 
interpretation, coping and appraisal. When service members realised that avoidance 
coping (e.g. denial) was ineffective, they then switched to approach-oriented 
methods (e.g. breaking things down, taking things slowly).
Study 3 demonstrated that the Phase 2 intervention can alter sense-making. In their 
interviews, service members recollected how the education offered to them resulted 
in their being able to give a label to the illness (MTBI) together with the symptoms 
experienced (PCS). Learning more about their trauma also allowed for personnel to
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reframe it/their condition in a more positive light, with some mentioning 
reprioritization (Study 3), some finding benefits or reporting self-change (Study 2) 
and others maintaining hope that they will continue to advance with their recovery 
(Study 2). That outcomes are controllable was also reinforced through strategy and 
relaxation training (Study 3), and this contributed to a sense of mastery.
It seems reasonable to suggest that changes in sense-making may have contributed to 
the improvements seen in Study 1. For example, a cognitive shift towards 
representing memory and emotional symptoms as within personal control (and 
therefore amenable to change) would likely have resulted in the (enhanced) use of 
problem-focused coping strategies (e.g. using external aids, following a routine, 
better communication) in an attempt to regain a state of healthiness and normality.
7.5.2 Posttraumatic growth
Research on posttraumatic growth and benefit finding highlights how a traumatic, or 
challenging, life event may result in positive psychological change. According to 
Tedeschi and Calhoun (2004), the phenomenon occurs in line with ‘attempts to adapt 
to highly negative sets of circumstances that can engender high levels of 
psychological distress’ (p. 2). Study 2 showed that MTBI is experienced as a state of 
chaos, and that service members struggled with their new reality in the aftermath of 
trauma. The cognitive, psychosocial and physical effects reported by interviewees 
seemed to represent significant challenges in terms of their adaptive resources, and 
thus it could be argued that there was a resultant need for PTG. Study 3 suggested 
that positivity can be facilitated by the rehabilitation process, with one participant 
(Mark) stating that he had realised new possibilities (‘on a different pathway’) and 
cultivated a better perspective in life (‘prioritising what’s important’) as a result of 
receiving the Phase 2 intervention.
Study 4 however, found that time is also significant for the experience of positive 
outcomes. Tedeschi and Calhoun (2004) contend that the amount of time since a 
traumatic event relates to the level of PTG reported, and this is reflected in research 
showing that late’ ABI samples report a greater measure of grovlh than ‘early’ ABI 
samples (e.g. Collicutt Mcgrath & Linley; Powell et al, 2007; Powell et a l, 2012).
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In Study 4 of this thesis, all participants showed enhanced benefit finding over the 
course of 13 weeks, regardless of whether they had received treatment. This suggests 
that active service members with MTBI can experience posttraumatic growth. 
However, this research represented a ‘snapshot’ of their road to recovery and it is 
difficult to ascertain whether the sample could be considered as early or further 
advanced with regard to PTG. Ideally, prospective longitudinal studies would be 
conducted that allow for an examination of the timescale for a growth response to 
MTBI, and how this compares to moderate and severe brain trauma.
7.5.3 Stress and coping
The findings from Study 5 can also be considered and understood in relation to the 
Transactional Model of Stress and Coping (Lazarus & Folkman, 1984). In 
accordance with this framework, psycho-physiological experiences (or stress 
outcomes) are mediated firstly by a person’s evaluation of the significance of an 
event (e.g. irrelevant for well-being, benign-positive, a challenge or a threat), and 
secondly by their assessment of coping resources and options. It was argued, given 
the findings, that all service members perceived the public speaking task as a threat 
(primary appraisal) and did not feel as though they had the skills to control the 
situation (secondary appraisal). In the course of their treatment. Phase 2 recipients 
are given techniques for managing their stress and are taught to change their 
perspective of the stressor. However, this was not evident in the final experimental 
study. It is possible that 13 weeks of what is largely distance-based support is not 
sufficient to coach effective stress management, although it may also be that the 
skills learned are too tailored to individual stress scenarios (e.g. traffic, noise, social 
gatherings) and thus the patients are lacking in their ability (and confidence) to 
handle other types of stressors.
In sum, the results from this thesis have implications for a number of psychological 
theories, and indicate that the symptoms of MTBI may be alleviated through the 
Phase 2 intervention by enhancing sense-making, promoting posttraumatic growth 
and encouraging a shift in the appraisals of both potential stressors and the 
individual’s coping resources.
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7.6 Implications for practice
7.6.1 Early intervention
The findings of the research presented in this thesis have several implications for 
clinical practice. Study 1 found that service members who reported more time since 
their MTBI event showed worse outcomes following the Phase 2 intervention, thus 
offering support for the effectiveness of early rehabilitation. It is recognised within 
the MoD that there is a requirement for the assessment and treatment of mild brain 
trauma, and guidance for this is outlined in the Joint Services Publication 950 Leaflet 
2-4-3. To ensure adherence and encourage early referral to the MTBI service, it is 
important to consider other methods of relaying this information. To this end, in the 
last six to 12 months, the staff at DMRC have arranged to attend quarterly region- 
wide meetings at military units across the country, with the aim of providing MTBI 
education and refresher training to medical personnel. Of note, all personnel 
deployed on operations receive further guidance on MTBI, particularly in relation to 
blast mechanisms, but more referrals for non-deployment related injuries are 
currently being received. Regular, targeted education will make certain that all 
service members who sustain MTBI and experience continuing symptoms are 
referred for expert support.
7.6.2 Duration of the Phase 2 intervention
Study 1 found that the average length of time enrolled on Phase 2 was 27 weeks, 
whilst Study 5 revealed no significant effect of 13 weeks of treatment on patients’ 
ability to manage their stress levels. This tier of the programme was intended to run 
for approximately 12 weeks; however, in practice, therapy is tailored to individual 
cases (as shown in this thesis). Accordingly, this needs to be formally reflected in 
future policy guidelines. It should also be considered that following a review of 
symptoms, more service members could receive earlier entry to the intensive Phase 3 
intervention.
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7.6.3 Measures of coping
The Full Symptom Checklist assesses the extent to which symptoms encroach on 
everyday functioning by gauging their frequency and severity. However, it does not 
allow for an assessment of coping responses/behaviours. This is important because 
research has shown that avoidant coping strategies are associated with poorer 
physical health outcomes (e.g. Moscowitz, Huit, Bussolari, & Acree, 2009). For that 
reason, the Brief COPE (Carver, 1997) has recently been introduced to the 
assessment process at DMRC Headley Court. Carver suggested that the instructions 
for the Brief COPE should be modified to reflect its application (e.g. patient 
population, challenges faced) and the measure has been validated for use with adults 
with MTBI (Snell, Siegert, Hay-Smith, Jean, & Surgenor, 2011).
7.7 Implications for research
7.7.1 Validation of the Full Symptom Checklist
The FSC was created by combining items from existing validated measures of post 
concussion symptoms, including the RPQ (King et al, 1995). However, there are no 
data on its reliability and as such; the extent to which this tool reflects PCS is 
unclear. Future research should therefore examine the factor structure and internal 
consistency of the Full Symptom Checklist. Unfortunately, this could not be 
completed as part of the work in this thesis owing to constraints with sample size and 
obtaining retrospective consent.
7.7.2 Idiosyncrasy of treatment
Phase 2 is a specific, goal-driven phone and web-based therapy that is purposefully 
conceived to be flexible in its approach. In line with this, patients are also seen face- 
to-face if and when required. Whilst this flexibility was positively rated by many 
service members (Study 3), future research could usefully examine the amount of 
variation in the treatment received, with regard to the number and frequency of 
sessions, therapeutic content, and the method of delivery. This would allow
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clinicians to establish the extent to which these factors expedite the rate and quality 
of recovery.
7.7.3 Phase 3 intervention
Those service members who continue to report symptoms that interfere with 
functioning following Phase 2 are invited to attend an intensive two-week group 
therapy programme. There is no evidence regarding the effectiveness of Phase 3, and 
similarly, future research could assume a mixed methods approach to gain further 
understanding of overall treatment efficiency.
7.8 Methodological limitations
There were several problems with the methodologies used in this thesis that will now 
be considered.
7.8.1 Diagnosis
Service members were eligible for participation in the current research providing 
they had received a diagnosis o f ‘definite’ or ‘possible’ MTBI following assessment 
by the team at DMRC Headley Court, and therefore satisfied the WHO operational 
criteria (Carroll et al, 2004). Health practitioners adhere as far as possible to this 
definition when establishing entry to the Phase 2 intervention; however, it must be 
noted that clinical judgements regarding whether a mild brain trauma has been 
sustained can rarely be made with absolute conviction in the military context, given 
that often, there is limited information recorded in the medical notes. As such, the 
therapists are reliant on service members’ historic recollections of the event, together 
with their subjective report of any loss of or alteration in consciousness and the 
presence of PTA. Thus, it is possible that some of the participants may not have met 
the WHO criteria for MTBI.
7.8.2 Sampling technique
The first concern regarding sample relates to casemix, as many of the patients treated 
for persistent symptoms following MTBI at the Centre for Mental and Cognitive
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Health also have co-occurring conditions such as anxiety, post-traumatic stress, and a 
range of additional physical traumas. On the basis that post concussion syndrome is 
not specific to mild brain injury; other causal factors must be acknowledged.
Secondly, there was no randomisation in the two experimental studies and this may 
have affected the outcomes of the research. While the groups were comparable in the 
sense that all participants were recruited from the same rehabilitation unit, all met the 
WHO criteria for MTBI and, with the exception of LOG, participants were analogous 
on all clinical characteristics, the control sample did not require treatment and thus 
there was some variation in symptomatology. Ideally, each of the quantitative studies 
in this thesis would have employed a randomised controlled trial design to assess the 
effectiveness of the Phase 2 intervention, thereby minimising bias; however, this was 
not a methodology that DMRC Headley Court and the MoDREC were prepared to 
sanction.
7.8.3 Treatment fidelity
A further criticism of the work in this thesis is that there was little consideration of 
the matters related to treatment fidelity, which has repercussions for the 
interpretation and generalizability of findings. For example, therapists were not 
monitored to ensure that treatment was administered as intended, and participants’ 
understanding of the skills learned/information given to them on the intervention was 
not measured. Verification of fidelity is necessary for the replication of treatment in 
other studies.
7.8.4 Clinical equipoise
The PI was commissioned by DMRC Headley Court to evaluate the effectiveness of 
the Phase 2 intervention and as such, was in a relative state of uncertainty regarding 
the therapeutic merits of this treatment. However, it should be acknowledged that the 
researcher has been embedded within the MTBI team at this location for almost four 
years, working closely with the rehabilitation staff, and therefore some bias may be 
reflected in the choice of methodology as well as interpretation of findings.
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7.9 Overall conclusion
For UK service members, mild traumatic brain injury is a highly unsettling event that 
is characterised by a sense of chaos and confusion, and results in an altered sense of 
self. The Phase 2 intervention at DMRC Headley Court helps to reinstate order and 
stability through taking a flexible and tailored treatment approach, and personnel 
report feeling empowered and largely able to manage any ongoing symptoms 
following completion of this course. In particular, this thesis has shown that Phase 2 
is effective for reducing the impact of symptoms relating to memory and emotions, 
and that service members find it to be beneficial; however, the results also show that 
treatment had no effect on the reporting of positive outcomes following trauma, or on 
the ability to control stress reactions. This likely reflects the timescale of the 
intervention and the fact that 12 weeks is not sufficient to bring about these changes. 
The importance of time in the effectiveness of the Phase 2 intervention is indicated 
throughout the research in terms of the time between MTBI events and treatment 
onset, time as a healer, and the length of the intervention itself. These findings 
strengthen the need for early intervention following MTBI, and suggest that internal 
policy should be reformulated in response to the ongoing customisation of treatment. 
Further, greater uptake onto Phase 3 seems warranted.
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Appendix A: MoDREC Ethics Approval Study 1
Protocol 0 8 2 /P P E /1 0
Allister Vale [allistervale@npis.org]
Wed 1 6 /0 2 / 2 0 1 1  10:42
Brunger HL Miss (PG/R - Psychology)
Dear Helen,
Thank you very much for sending a revised version of 082/PPE/10. I have 
added again the MODREC protocol number which appears to have been removed 
from Page 1 as this helps us to Identify the protocol subsequently!
Thank you for incorporating all of the suggested changes that the Committee 
had recommended. Thank you also for including the initial contact letter in 
Appendix A. We have suggested several minor changes to this to shorten it and 
to improve the flow of the letter. Please confirm that you agree with these 
changes which are marked in red.
In conclusion, this protocol is now approved subject to minor changes being 
made to the letter.
I would also like to take this opportunity of wishing you well in your research. 
With kindest regards.
Yours sincerely.
Professor Allister Vale MD FRCP FRCPE FRCPG FFOM FAACT FBTS Hon 
FRCPSG
Chairman, MODREC (PPE)
Director, National Poisons Information Service (Birmingham Unit) and 
West Midlands Poisons Unit;
City Hospital, Birmingham BIB 7QH, UK.
School of Biosciences and College of Medical and Dental Sciences,  
University of Birmingham, Birmingham B15 2TT.
Tel: 44  121 507 4123  
Fax: 44  121 507 5580  
email: allistervale@npis.org
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Appendix B: University of Surrey Ethics Approval Study 1
U N I V E R S I T Y  O F
SURREY
Miss Helen B runger
Psychology
FANS
Ethics Committee
26 May 2011 
Dear Miss Brunger
An evaluation of the effectiveness of a symptom management intervention (Phase 
2) for military personnel who report persistent symptoms following a mild 
traumatic brain injury -  EC /2011/3G/FAHS Fast-Track
On beh a lf o f th e  Ethics C om m ittee, I am  p leased to  confirm  a favou rab le  ethical 
opin ion  fo r th e  above research on th e  basis described In th e  su bm itted  pro toco l and  
supporting  docum en ta tion .
D ate o f confirm ation  o f ethical opinion: 26 May 2011.
The list o f docum ents review ed and  approved  by th e  C om m ittee u n d er its Fast Track 
procedure  Is as follows:-
Document
MODREC com pleted  application  form
MoD Research & Ethics C om m ittee confirm ation o f favourab le  eth ical opin ion
CRB
This opin ion  Is given on th e  u nders tand ing  th a t  you will comply w ith  th e  University's 
Ethical G uidelines fo r Teaching and  Research.
The C om m ittee should be  no tified  o f any am endm en ts  to  th e  protoco l, any adverse 
reactions su ffered  by research participants, and  If th e  study is te rm in a te d  earlie r th a n  
expected  w ith  reasons. Please be advised th a t  th e  Ethics C om m ittee Is ab le  to  au d it 
research to  ensu re th a t  researchers are  abiding by th e  University requ irem en ts  and  
guidelines.
You are  asked to  n o te  th a t  a fu r th e r subm ission to  th e  Ethics C om m ittee will be 
requ ired  In th e  even t th a t  th e  study Is n o t com pleted  w ith in  five years o f th e  above 
d a te .
Please inform  m e w h en  th e  research has been  com pleted .
Yours sincerely
Glenn M oulton
Secretary, University Ethics C om m ittee 
Registry
cc: Professor S W illiamson, Chairm an, Ethics C om m ittee
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Appendix C: Initial Contact Letter Study 1
mTBI Programme
D efence M edical Rehabilitation Centre 
Headley Court 
Epsom, Surrey, KT18 6JW  
Tel: (01372) 381190 
Email; DIVIRC-IVITBIProjectOfficer@mod.uk
Ref: m TBI Program m e Research
Dear
We are writing to you to let you know that you will shortly receive a phone call from a researcher 
called Helen Brunger, who is from the University o f Surrey.
Helen is helping us to measure the effectiveness o f the Phase 2 treatment programme that we use with 
personnel who have sustained a mild traumatic brain injury (mTBI). You may remember that as part o f  
this treatment programme we asked you to complete a questionnaire known as the ‘Full Symptom 
Checklist’. This questionnaire contained a number of items relating to the symptoms you were 
experiencing as a result o f your mTBI. This information was used to help plan your treatment and 
monitor progress. We would now like to use this information for a research project. If you agree we can 
use your information, it will be analysed using a computer software programme. We are not asking you 
to participate in any new data collection. You will remain completely anonymous and will not be 
identifiable from the data.
Helen will explain further the nature of the study when she speaks to you. All that she will require from 
you during the phone call is your permission (or not) to send you further information about this 
research. You will then be asked to read through this information and sign a consent form, allowing us 
to include your data in our study. You do not have to sign this form. You can change your mind about 
participating in this study at any time, even if  you have already signed and returned the consent form.
The MoD would welcome your participation as your information could help us to improve this 
treatment programme for the future.
If you have any questions about this research project prior to receiving the phone call from Helen 
Brunger, then please contact Clare Eldred, Ronel Terblanche or Kit Malia on 01372 381190.
Yours sincerely.
Mr Kit Malia 
Project Officer 
mTBI Programme
a c c r e d i t e d  b y  t h e  
H e a l t h  Q u a l i t y  S e r v i c e
iJ
I M Œ S T O R  D Ï  P E O P L E
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Appendix D: Participant Information Sheet Study 1
UNIVERSITY OF
SURREY
OVERVIEW
At the start of, and during your Phase 2 treatment programme at the mTBI elinie DMRC 
Headley Court, we asked you to complete a questionnaire known as the ‘Full Symptom 
Checklist’. This questionnaire contained a number of items relating to the symptoms you 
were experiencing.
This information was used to help plan your treatment, monitor progress and improve the 
service for the future.
We would now like to use this information for a research project which will enable us to 
measure the effectiveness of what we do.
This form asks you if you are willing for your information to be used in this way. You will 
not be identifiable from this data. Your anonymity will be protected at all times. You can 
read more about it below.
What we are asking you:
To give your consent for the data we have already collected from you to be used in a 
research project. We are not asking for anything else from you. Any data relating to 
you will remain completely confidential.
We would like to ask for your consent for your data to be used in a research project being 
undertaken by the mild traumatic brain injury (mTBI) team at DMRC Headley Court, and 
two researchers from the University of Surrey. You should only provide consent if you want 
to - choosing for your data not to be included in this research will not disadvantage you in 
any way.
Before you decide if you would like your data to be used or not, please read this information 
about why the research is being done and what you can expect if you allow for your data to 
be used. Please discuss it with others if you wish. Please ask us if there is anything that is not 
clear or if you would like more information. You will find our contact details at the end of 
this sheet.
Why are we doing this research?
The mild traumatic brain injury (mTBI) programme is a relatively new service for military 
men and women, and we want to see whether it makes a real difference or not. To find out 
we want to compare people who received treatment within three months of their brain injury 
to people who received treatment up to one year after their brain injury, on a number of 
outcomes that were completed as part of the Full Symptom Checklist. We also want to 
explore the relationships between symptom ratings of cognitions (that is, the approach to
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thinking or thinking skills), emotions and physical symptoms to see if changes in one set of 
symptom ratings might cause changes in another set.
What does it involve for you?
It involves agreeing for the information that was collected as part of your mTBI treatment to 
be used for research purposes. This includes details about the nature of your injury and 
previous medical history, age, rank, marital status and vocational status.
If you agree for your data to be used in this research, all that will happen is that your data 
will be analysed using a number of statistical techniques and a statistical software 
programme. Your data will be analysed alongside data from other people who have also 
agreed for it to used in this research. We will not ask you to participate in any new data 
collection.
What if you change your mind?
You should not experience any disadvantages from taking part in this research. However, if 
having your data analysed does raise any concerns, you do have the opportunity to discuss 
these with any member of the mTBI team or the researchers from the University of Surrey.
An independent medical officer will be contactable from within DMRC Headley Court. His 
function is to act independently of the research team to ensure your safety and well-being. 
He may withdraw your data from the research at your request and at any time, or if he 
decides that it is not in your best interests to be a part of this research. You may also consult 
with him at any time.
You can withdraw from this research at any time, without consequence, and without giving 
reason.
How will this information be used?
It is the intention of one of the researchers from the University of Surrey to write up this 
research as part of a Doctoral Thesis. It is also possible that the research will be published 
and/or presented at meetings with the aim of benefiting others. You will remain completely 
anonymous and not identifiable from the data (either from the data that has already been 
collected from you or from the new data resulting from the analysis). If any information can 
be specifically identified with you for whatever reason, you will be asked for your 
permission in writing before it can be written-up or published. You have a right to obtain 
copies of any papers published, or presented, on request to the Project Officer. All 
information will be subject to the current conditions of the Data Protection Act, 1998.
Other information
In the event of your suffering any adverse effects as a consequence of your participation in 
this research, you will be eligible to apply for compensation under the MoD’s ‘No Fault 
Compensation Scheme’ (please see separate sheet for details).
This research has received a favourable ethical opinion from both the Ministry of Defence 
Research Ethics Committee and the University of Surrey Ethics Committee. This study 
complies and at all times will comply with the Declaration of Helsinki as adopted at the 52"^  
WMA General Assembly, Edinburgh, October 2000 and with the Additional Protocol to the 
Convention of Human Rights and Biomedicine eonceming Biomedical Research, 
(Strasbourg 25.1.2005).
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Please ask the Project Officer if you would like to see a copy of the full protocol, or if you 
have any queries in relation to the purposes of the research.
Please ask either one of the researchers from the University of Surrey if you would like any 
additional information on the statistical techniques to be used, or if you have any other 
queries in relation to the research.
Contact information:
Researcher:
Helen Brunger, BSe., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Academic Supervisor:
Professor Jane Ogden
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686929 
Email: J.Ogden@surrey.ac.uk
Project Officer:
Mr. Kit Malia
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 381190
Email: DMRC-MTBIProjectOfficer@mod.uk
Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
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Appendix E: Consent Form Study 1
UNIVERSITY OF
SURREY
CONSENT FORM FOR PARTICIPANTS IN RESEARCH STUDIES
Title of Study; An evaluation of the effectiveness of a symptom management 
intervention (Phase 2) for military personnel who report persistent symptoms following
a mild traumatic brain injury (mTBI).
The nature, aims and risks of the research have been explained to me. I have read 
and understood the Participant Information Sheet and understand what is expected of 
me. All of my questions have been answered fully and to my satisfaction.
I understand that if I decide at any time during the research that I no longer wish to 
participate, I can notify the mTBI team or the researchers involved and have my data 
withdrawn from it immediately and without having to give reason for my 
withdrawal. I also understand that this will not be held against me in any subsequent 
dealings with the Ministry of Defence.
I consent to the processing and analysing of my personal information for the 
purposes of this research. I understand that any such information will be treated as 
strictly confidential and handled in accordance with the provisions of the Data 
Protection Act, 1998.
This consent is specific to the particular research described in the Participant 
Information Sheet attached, and shall not be taken to imply my consent to participate 
in any subsequent experiment or deviation from that detailed there.
I understand that in the event of me suffering any adverse effects as a direct result of 
the research detailed in the Participant Information Sheet, I or my dependants may 
enter a claim with the Ministry of Defence for compensation under the provisions of 
the no-fault compensation scheme, details of which are attached.
317
Participant’s Statement:
I____________   agree that the research
project named above has been explained to me to my satisfaction and I agree for my 
information to be used in this research. I have read both the notes written above and 
the Participant Information Sheet, and understand what the research involves.
Signed: Date:
Researcher’s Statement:
T c n n fir m  th n t  T h n vp
carefully explained the nature, demands and any foreseeable risks (where applicable)
of the proposed research to the Participant.
Signed:
Date:
AUTHORISING SIGNATURES:
The information supplied above is to the best of my knowledge and belief, accurate. I 
clearly understand my obligations and the rights of research participants, particularly 
concerning the obtainment of valid consent and protection of participant anonymity.
Signed: Date:
Potential for Future Research
It is possible that we may wish to conduct more studies in the future to help us further assess 
the effectiveness of the Phase 2 intervention. If this is the ease, we may ask you if you would 
like to participate. If you think that you would like to help us some more in the future, please 
give your consent to be contacted below. You will not be obligated to help, we will simply 
contact you with the details and you can make a decision then. If you definitely do not want 
to participate in any future studies, you can leave the section below blank.
agree to be contacted in the
future about potentially participating in any new studies as related to this research 
project.
Name:
Address:
Telephone:
Email:
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Contact Information:
Researcher:
Helen Brunger, BSe., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Academic Supervisor:
Professor Jane Ogden
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686929 
Email: J.Ogden@surrey.ac.uk
Project Officer:
Mr. Kit Malia
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel:+44 (0) 1372 381190
Email: DMRC-MTBIProjectOfficer@mod.uk
Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
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Appendix F: Full Symptom Checklist Measure
Rate the frequency, intensity and duration of each symptom based on how it has
affected you over the last week
Duration
1 = A few  seco n d s
2 = A few  m inutes
3 = A few  hours
4  = C onstant
1 Disorientation Y N
2 Difficulty rem em bering details o f 
th ings that have happened
Y N
3 Difficulty rem em bering w hat you  
had for dinner last night
Y N
4 Difficulty rem em bering the  
n am es o f peop le you s e e  often
Y N
5 Difficulty rem em bering your 
daily sch ed u le
Y N
6 Difficulty rem em bering  
im portant things you m ust do
Y N
7 Difficulty learning new  things Y N
Duration
8 Problem s with concentration Y N
9 Easily distractible Y N
10 Difficulty shifting attention easily  
b etw een  tasks
Y N
11 Difficulty understanding new  
instructions
Y N
12 Easily confused Y N
13 Feeling slow er in thinking skills Y N
14 Problem s with multitasking Y N
15 Getting overloaded m ore easily Y N
16 Slow er reaction sp eed s Y N
EXECUTIVE FUNCTIONS Different 
from before  
injury?
Frequency Severity
17 Difficulty making connections  
betw een  ideas
Y N
18 Poor problem -solving skills Y N
19 Reduced judgem ent Y N
20 Reduced insight/poor a w aren ess Y N
21 Difficulty in planning and 
executing tasks
Y N
22 Difficulty prioritising Y N
23 Difficulty sequencing step s  for 
com pletion o f a task
Y N
320
24 Poor self-m onitoring of Y N
perform ance
25 R educed ability to exp ress  
con cise , clear th oughts
Y N
25 Difficulty in understanding w hat 
is said in a conversation
Y N
27 Difficulty with finding th e  correct 
w ords to say
Y N
Duration
28 Anxiety Y N
29 D epression Y N
30 Easily frustrated Y N
31 Irritability/anger Y N
32 Reduced control over laughing  
or crying
Y N
33 Feeling w orthless Y N
34 Feeling restless Y N
35 Impulsivity Y N
SOCIAL INTERACTION Different 
from before  
injury?
Frequency Severity
36 A rgum entative Y N
37 Avoiding friends/fam ily Y N
38 Loss o f motivation to  do things Y N
39 O b sessive/com pu lsive traits Y N
40 M oodiness Y N
41 Sexual problem s Y N
Duration
Duration
42 H eadache Y N
43 Blurred/Double vision Y N
44 Sensitivity to  bright light Y N
45 Sensitivity to  bustle Y N
46 Sensitivity to  loud noise Y N
47 Mental F atigue/D row siness/N eed  
for long hours o f s leep
Y N
48 Difficulty sleep ing  -  either  
getting to s leep  or staying  
asleep
Y N
49 Less to lerance for alcohol Y N
50 N ausea/vom iting Y N
51 D izziness/balance problem s Y N
52 Back pain Y N
53 Neck pain Y N
54 Tinnitus (ringing in th e  ears) Y N
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Appendix G: MoDREC Ethics Approval Study 2 and Study 3
Ministry of Defence 
I Research Ethics Committee
MOD Research Ethics Committee 
(Personnel, Protection and Effectiveness)
From the Chairman 
Professor Allister Vale 
National Poisons Information Service (Birmingham Unit), 
City Hospital, Birmingham B18 7QH
Telephone: 0121 507 4123 
e-mail:allistervale@npis.org
Helen Brunger MSc
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Our Reference: Protocol 255/PPE/11
Date: 1st November 2011
Dear Ms Brunger,
I am delighted to confirm that MODREC has approved Protocol 255/PPE/11.
I wish you and your colleagues a successful study and we look forward to 
receiving in due course a brief summary of the results so that these can be 
filed in accordance with the arrangements under which MODREC (PPE) 
operates.
With kindest regards,
1/kXe.
Allister Vale MD FRCP FRCPE FRCPG FFOM FAACT FBTS Hon FRCPSG 
Cc Marie Jones, Dr Paul Rice, Dr John Scadding, Professor David Jones
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Appendix H: University of Surrey Ethics Approval Study 2 and Study 3
^  U N I V E R S I T Y  O Fm SURREY
Ethics Committee
Miss Helen Brunger
Psychology
PAHS
18 N ovem ber 2011 
Dear Miss Brunger
Exploring individual p a tie n t experiences o f  a re h a b ilita tio n  p ro g ram m e  (Phase 2) 
fo r  m ilitary  p e rso n n e l w h o  re p o r t p e rs is ten t sym ptom s fo llo w in g  a m ild tra u m a tic  
b ra in  in jury  (mTBI): A q u a lita tiv e  study. EC/2011/131/FAHS
On behalf o f th e  Ethics Com m ittee, I am pleased to  confirm a favourab le  ethical 
opinion fo r th e  above research on th e  basis described in th e  subm itted  protocol and 
supporting  docum enta tion .
D ate o f confirm ation o f ethical opinion; 18 N ovem ber 2011.
The list of docum ents review ed and approved by th e  C om m ittee under its Fast Track 
procedure is as follows:-
Document
MoD REC confirm ation o f approval for th e  project
MoD REC application form  -  Summary & D etailed Research Protocol
Appdx A: Proposed Interview  Schedule
Appdx B: Initial C ontact Letter
Appdx C: Participant Inform ation Sheet
Appdx D: Consent Form fo r Participants in Research Studies
A ppdx E: A rrangem ents fo r th e  Paym ent o f No-Fault C om pensation to  Research 
Participants________________________________________________________________________
A ppdx F: Reference List
A ppdx G & H: CVs
CRB
This opinion is given on th e  understanding  th a t  you will comply w ith  th e  University's 
Ethical Guidelines fo r Teaching and Research.
The C om m ittee should be notified  o f any am endm ents to  th e  protocol, any adverse 
reactions suffered  by research participants, and if th e  study is te rm in a ted  earlier th an  
expected  w ith reasons. Please be advised th a t th e  Ethics C om m ittee is ab le  to  aud it 
research to  ensure th a t  researchers are abiding by th e  University requirem ents and 
guidelines.
You are  asked to  n o te  th a t  a fu r th e r submission to  th e  Ethics C om m ittee will be 
requ ired  in th e  even t th a t  th e  study is n o t com pleted  w ithin five years o f th e  above 
date .
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Please inform  m e w hen  th e  research has been  com pleted . 
Yours sincerely
Glenn M oulton
Secretary, University Ethics C om m ittee 
Registry
cc: Professor S W illiamson, Chairman, Ethics C om m ittee
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Appendix I: Initial Contact Letter Study 2 and Study 3
mTBI Programme
Defence Medical Rehabilitation Centre 
Headley Court 
Epsom, Surrey, KT18 6JW  
Tel: (01372) 381190 
Email: DIVIRC-IVITBIProjectOfficer@mod.uk
Ref: mTBI Programme Research
Dear
We are writing to you to let you know that you will shortly receive a telephone call from a researcher called 
Helen Brunger, who is from the University of Surrey.
Helen is helping us to measure the effectiveness of the Phase 2 treatment programme that we use with 
personnel who have sustained a mild traumatic brain injury (mTBI). You may remember that you completed 
and were discharged from the Phase 2 programme approximately (INSERT ACCORDINGLY) month(s) 
ago.
As part of her research, Helen is interested in exploring the experiences of previous Phase 2 patients in 
relation to the treatment programme here at DMRC Headley Court. Helen would like to conduct an interview 
with you about your experiences of this programme and your mTBI more generally.
If you agree to be interviewed then the interview will be arranged for a time when you are due to attend a 
routine follow-up appointment with your mTBI therapist. Helen will conduct the interview on a one-to-one 
basis after your follow-up appointment, here in the mTBI clinic at DMRC Headley Court. Your mTBI 
therapist will not be a part of the interview, nor will they have access to your interview record. The interview 
will be recorded and typed up word for word; however, Helen will change your name so that your interview 
will remain anonymous.
Helen will explain further the nature of the study when she speaks to you. All that she will require from you 
during the phone call is your permission (or not) to send you further information about this research. You 
will then be asked to read through this information and sign a consent form, allowing Helen to contact you in 
order to arrange an interview. You do not have to sign this form. You can change your mind about 
participating in this study at any time, even if you have already signed and returned the consent form.
The MoD would welcome your participation as your information could help us to improve this treatment 
programme for the future; however, you are not obliged to participate.
If you have any questions about this research project prior to receiving the phone call from Helen Brunger, 
then please contact Clare Eldred, Ronel Terblanche or Kit Malia on 01372 381190.
Yours sincerely.
Mr Kit Malia 
Project Officer 
mTBI Programme
a c c r e d i t e d  b y  t h e  
H e a l t h  Q u a l i t y  S e r v i c e
O
I N \ ? E S T O R  I N  P E O P L E
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Appendix J: Participant Information Sheet Study 2 and Study 3
UNIVERSITY OF
SURREY
INVITATION
We would like to invite you to take part in a research study that seeks to explore the 
experiences of previous mild traumatic brain injury (mTBI) patients in relation to the Phase 
2 treatment programme offered at DMRC Headley Court. This study is being undertaken by 
a researcher from the University of Surrey.
The study involves being interviewed, in person, on a one-to-one basis at DMRC Headley 
Court. The information collected will be used to help assess the effectiveness of the Phase 2 
programme.
This form asks you if you are willing to take part in this study. You will not be identifiable 
from the data collected. Your anonymity will be protected at all times. You can read more 
about it below.
What am I being asked to do?
To consent to being interviewed about your experiences of the Phase 2 programme for 
military personnel with suspected mTBI currently running at DMRC Headley Court. 
You will not be identifiable from this interview.
We would like to ask for your consent to participate in a research project being undertaken 
by a researcher from the University of Surrey. You should only take part if you want to - 
choosing not to take part in this research will not disadvantage you in any way.
Before you decide whether or not you would like to take part, please read this information 
about why the research is being done and what you can expect if you do decide to 
participate. Please discuss it with others if you wish. Please ask if there is anything that is not 
clear or if you would like more information. You will find the researcher’s contact details at 
the end of this sheet.
Why are we doing this research?
The mTBI programme is a relatively new service for military men and women, and we want 
to see whether it makes a real difference or not. To find out we want to interview previous 
Phase 2 patients about their experiences with the treatment programme and about their mTBI 
more generally. The information collected will help to improve the service for future 
patients.
What does it involve for you?
If you do agree to take part in this study then Helen Brunger, the researcher from the 
University of Surrey, will arrange an interview for a time when you are due to attend a
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routine follow-up appointment at the mTBI elinie. The interview will be conducted on a one- 
to-one basis with Helen at the mTBI clinic, following your appointment. The interview can 
last for as little or for as long as you like; however, most interviews tend to last around one 
hour. The interview will be tape recorded and will be typed up word for word at a later date. 
Helen will provide you with an alternative name (a pseudonym) throughout your interview 
so that you will remain anonymous. Only Helen and one other researcher from the 
University of Surrey will be able to look at information relating to your identity.
In the interview you will be asked questions about your experiences of the Phase 2 
programme and about your mTBI. Questions may cover topics such as: how you came to 
receive the treatment at DMRC Headley Court, your everyday life as it is now, and how it 
was whilst you were receiving treatment. If there is a question that you would rather not 
answer then you do not have to answer it. Please remember that there is no right or wrong 
answer as Helen is interested in your personal experiences.
Anything you say will remain confidential unless Helen feels that there is a need to breach 
this confidentiality and reveal your identity. This might happen should you present enough 
evidence during the study to raise serious concerns about:
- Your personal safety
- The safety of other persons who may be put in danger by your behaviour
- The health, welfare or safety of any children or vulnerable adults.
Helen will be obliged to share this evidence with the Independent Medical Officer, who may 
advise that further action is taken.
Please note that no staff member at DMRC Headley Court will have access to your interview 
records.
Is there any anticipated risk?
There is no anticipated risk for taking part in this study; however, some of the questions in 
the interview may require you to reflect on potentially traumatic, or sensitive, experiences 
and their consequences. It is important that you are aware of this. If taking part in this study 
does raise any concerns, you do have the opportunity to discuss these with Helen.
An Independent Medical Officer will also be contactable from within DMRC Headley Court. 
His function is to act independently of the research team to ensure your safety and well­
being. He may withdraw your participation from the research at your request and at any time, 
or if he decides that it is not in your best interests to be a part of this research. You may also 
consult with him at any time.
If you experience any decline in your overall well-being as a direct result of the interview 
then we advise that you contact Helen or the Independent Medical Officer as soon as 
possible so that they can help with any issues that may have arisen. Their contact details can 
be found at the end of this sheet.
You can withdraw fi'om this research at any time, without consequence, and without giving 
reason.
How will this information be used?
It is the intention of Helen to write up this research as part of her PhD degree. It is also 
possible that the research will be published and/or presented at meetings with the aim of
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benefiting others. You will remain completely anonymous and will not be identifiable from 
the data. If any information can be specifically identified with you for whatever reason, you 
will be asked for your permission in writing before it can be written-up or published. You 
have a right to obtain copies of any papers published, or presented, on request to Helen. You 
also have a right to obtain copies of your interview transcript and the subsequent analysis if 
you so wish. All information will be subject to the current conditions of the Data Protection 
Act, 1998.
Other information
In the event of your suffering any adverse effects as a consequence of your participation in 
this research, you will be eligible to apply for compensation under the MoD’s ‘No Fault 
Compensation Scheme’ (please see separate sheet for details).
This research has received a favourable ethical opinion from both the Ministry of Defence 
Research Ethics Committee and the University of Surrey Ethics Committee. This study 
complies and at all times will comply with the Declaration of Helsinki as adopted at the 52"^  
WMA General Assembly, Edinburgh, October 2000 and with the Additional Protocol to the 
Convention of Human Rights and Biomedicine concerning Biomedical Research, 
(Strasbourg 25.1.2005).
Please ask Helen if you would like to see a copy of the full protocol, or if you have any 
queries in relation to the research. Contact details can be found below.
Remember: You do not have to agree to take part in this study, nor do you have to 
agree for your information to be used for research purposes.
Contact information:
Researcher (University of Surrey):
Helen Brunger, BSc., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ae.uk
Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
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Appendix K: Consent Form Study 2 and Study 3
UNIVERSITY OF
SURREY
CONSENT FORM FOR PARTICIPANTS IN RESEARCH STUDIES (MoD)
Title of Study: Exploring patient experiences of a rehabilitation programme (Phase 
2) for military personnel who report persistent symptoms following a mild traumatic
brain injury (mTBI).
Please indicate your agreement with each of the statements presented below by 
placing a tick in the checkboxes provided.
I I The nature, aims and risks of the research have been explained to me. I have read
and understood the Participant Information Sheet and understand what is 
expected of me. All of my questions have been answered fully and to my 
satisfaction.
I I I understand that if I decide at any time during the research that I no longer wish
to participate, I can notify the Independent Medical Officer or the researcher 
involved and have my data withdrawn from it immediately and without having to 
give reason for my withdrawal. I also understand that this will not be held 
against me in any subsequent dealings with the Ministry of Defence.
I I I consent to the processing and analysing of my personal information for the
purposes of this research. I understand that any such information will be treated 
as strictly confidential and handled in accordance with the provisions of the Data 
Protection Act, 1998.
I I I agree to volunteer as a participant for the study described in the information
sheet and give my full consent.
I I This consent is specific to the particular research described in the Participant
Information Sheet attached, and shall not be taken to imply my consent to 
participate in any subsequent experiment or deviation from that detailed there.
I I I understand that in the event of me suffering any adverse effects as a direct
result of the research detailed in the Participant Information Sheet, I or my 
dependants may enter a claim with the Ministry of Defence for compensation 
under the provisions of the no-fault compensation scheme, details of which are 
attached.
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Participant’s Statement:
I______________________________________________agree that the research
project named above has been explained to me to my satisfaction and I agree for my 
information to be used in this research. I have read both the notes written above and 
the Participant Information Sheet, and understand what the research involves.
Signed: Date:
Researcher’s Statement:
T r n n fir m  T h^ vp
carefully explained the nature, demands and any foreseeable risks (where applicable)
of the proposed research to the Participant.
Signed: Date:
AUTHORISING SIGNATURES:
The information supplied above is to the best of my knowledge and belief, accurate. I 
clearly understand my obligations and the rights of research participants, particularly 
concerning the obtainment of valid consent and protection of participant anonymity.
Signed: Date:
Potential for Future Research
It is possible that we may wish to conduct more studies in the future to help us further assess 
the effectiveness of the Phase 2 intervention. If this is the case, we may ask you if you would 
like to participate. If you think that you would like to help us some more in the future, please 
give your consent to be contacted below. You will not be obligated to help, we will simply 
contact you with the details and you can make a decision then. If you definitely do not want 
to participate in any future studies, you can leave the section below blank.
agree to be contacted in the
future about potentially participating in any new studies as related to this research 
project.
Name:
Address:
Telephone:
Email:
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Contact Information:
Researcher (University of Surrey):
Helen Brunger, BSc., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
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Appendix L: Interview Sehedule Study 2 and Study 3
1. Management of Mild Traumatic Brain Injury
• Could you give me a brief histoiy of your mTBI from how you sustained it to how you came to receive 
treatment for it here at DMRC Headley Court?
Prompt: Injury experience, initial symptoms, medical attention, onwards referrals.
• Could you describe what happened as part of the Phase 2 programme here?
Prompt: Treatment plans, programmatic structure, goals, challenges/setbacks.
• How did you feel about receiving treatment for your mTBI?
Prompt: Relief/indifference/potential stigma.
• Could you describe your day-to-day life whilst you were on the Phase 2 programme, in terms of your 
mTBI?
Prompt: symptom experience, work/rehab, social relationships, scenarios encountered?
• How about your day-to-day life since you have been discharged from the Phase 2 programme?
• Are you aware of any changes in yourself since receiving treatment for your mTBI?
Prompt: I f  so, can you describe how you fee l you have changed?
2. Impact on Self
• How would you describe yourself as a person?
Prompt: Characteristics, what about before the mTBI/after?
• How did sustaining your mTBI (and other concomitant injuries if applicable) make you feel?
Prompt: Physically, emotionally, mentally, early on/over time.
• Has your experience of mTBI made a difference to how you see yourself?
Prompt: I f  so, how? In what ways? Examples?
• What about the way other people see you?
Prompt: Family, friends/peers, colleagues.
3. Coping with Injury Consequences
• How would you say that you have dealt with your mTBI and persistent symptoms on a day-to-day 
basis?
Prompt: Strategies, coping methods, practical, mental, successes/challenges.
• How often would you say you think about your mTBI now?
Prompt: Triggers fo r  reflection? In relation to the future?
• How would you describe ‘mild traumatic brain injury’ to others?
Prompt: What makes you say that?
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Appendix M: Example Interview Transcript
Interview conducted with ‘Louise’ at DMRC Headley Court, 20* December, 2011.
H: Ok, so if you could talk me through how you sustained your MTBI, what happened?
L: Umm I was, on a polo course... and err, I don't remember what happened but I'm told that 
we were racing, and umm. I- we'd done it the day before, sort of bending up and down these 
trees, and umm, around the end tree, I pulled the horse round too- too quickly, she couldn't 
keep up with it and fell over, and I fell off and hit my head- my hat was really old and too- 
apparently my brain sort of shook in my head, my head shook in the hat, umm and I was out 
for 15 minutes. I thi- umm thank goodness that one of the other students was a doctor, from 
Harley Street, in his real job - he was just a Reservist - umm which is how we got on the 
course but umm, I was desperately disappointed that I had no additions [laughs]-
H: That was lucky!
L: -yeah with someone- yes, yeah it was. Umm then the air ambulance came and I spent six 
days in hospital? I think six days in the end... seven. And then umm, went home, spent a 
couple of weeks with my parents... err well I say ‘my’ home I went to my parents' house and 
spent a couple of weeks with my parents and then went to my house, umm, because I insisted 
on it despite the fact I couldn't drive, or get anywhere [laughs] and stayed there. Umm I 
couldn't drive for, eight months? Err but- and, as I say, I had about six months not really 
working. I went to work, umm, from December having hit my head in September, it took 
from December for, sort of middle of the day, but not wearing uniform, so that... people 
couldn't tell me off, essentially. Umm, and then I went back to work full time, in the January. 
Umm, for a ridiculously hard job, umm, as a military assistant to a one star. Which is, lots of 
juggling, lots of plates, or spinning lots of plates, and umm organising someone else's life. 
Umm, which is- is just- I've never done a job like it and people that took over from me- well 
he got through three people after I left, umm, so, he's on- he's on number four now [laughs] 
and I left in December last year! So umm, he is very demanding as a boss, so I went back to 
a very very demanding job. Umm, which, tested my brain a lot, would have tested my brain 
had I not had an injury let alone having had an injury.
H: Ok. So, after you’d hit your head initially, did you start to notice that anything was 
different?
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L: Yes. I couldn't walk [laughs]. Umm, I was very happy, and umm, generally I remember 
the flashes I have with being in hospital, being quite happy umm, but... then people were sort 
of saying to me 'but you've already said that', so I know that I was repeating myself all the 
time-1 was also very sad at some stages because there was, umm, things that I chose not to 
remember. Umm, during that time and so people were telling me these sad things that had 
happened and essentially it was like being told all over again. So umm, for- coz umm, I was 
widowed, earlier on that year, and I refused to believe it essentially I was told three or four 
times I only have one recollection of being told, umm, but yeah, I refused to believe it by all 
accounts. So I was pretty selective in what my memory would pick up.
H: Right, ok.
L: But I don't remember being particularly- the bits I do remember apart from those I 
remember be- being quite happy in hospital to be honest! [Laughs]. I know no- not really 
being able to walk, and forgetting that I couldn't walk, so I'd get out of bed, smack on the 
floor [laughs] umm, and, and I'd be constantly asking: 'Why can't I walk?' Umm, because I 
couldn't really contemplate what had happened to me.
H: Ok. So when did somebody first mention to you the idea that you may have had 
concussion?
L: I don't know. I- it was always... on the cards-1 honestly, co-1 can remember probably, if 
you strung it all together, probably about five minutes worth of that week.
H: Right, ok. So your memory's very patchy?
L: Veiy patchy- and the only things that I remember are the big significant things- being 
retold, getting s- or being sick, I remember being sick, on myself [laughs]-
H: Ok [laughs]. The traumatic things!
L: Yeah the traumatic things, the only things I can remember!
H: So how did you end up coming from the hospital then to the MTBI clinic here?
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L: I, went to- right le- we'll test my memory coz I wasn't very good at the time, umm for 
remembering things-1 went to, umm, the. Medical Officer at work, who, umm... I remember 
going to her who I didn't really talk to very much. Umm, then, I think I was, referred to, 
Selly Oak, and she umm- to look at my eyes, as well as here, for my brain. I think-1 think 
she did it all? But, I don't really know.
H: Ok. So then you came here and you saw [name of therapist]?
L: Yep. Well I saw the, umm-1 saw a Wing Commander first off, who umm did the 
assessment as to where I needed to go when I was here-
H: Right.
L: -so there was somebody here tha- that assessed me for which part of Headley Court was 
most relevant I suppose.
H: Oh right, ok. And then a referral?
L: He referred me to- to [name of therapist].
H: Ok. Do you remember your first session with [name of therapist]?
L: Yes.
H: Ok, can you talk me through that?
L: We... went through coping mechanisms, so the, umm, green and red sort of traffic light 
system, and how I could- could use that as coping mechanisms for things that I found 
difficult. Umm, or- or use other people to help me, umm, to do that. Umm there was another 
couple of, strategies that I could use as well... sort of umm, not going to work, umm, all day, 
recognising when I'm tired, umm, but the one that I used and remember the most is the 
traffic lights [laughs] for my disinhibition particularly as that was, probably affected me the- 
apart fi-om my eyesight, affected me the most at that time.
H: Right. Ok. So what was an average Phase 2 session like with [name of therapist]? What 
would normally happen in those sessions?
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L: Umm, we'd sit and talk. First of all we'd talk through how I'd been getting on, and what 
had been happening, umm and she would give me the opportunity to, umm, raise any 
questions, or, points, that I think were concerning me or relevant. And then, then ther- there'd 
also be like a questionnaire as well, umm, and then, we'd talk through the- the coping 
strategies. Of wha- how I could umm, implement them and she'd generate these scenarios at 
work that were realistic that I would, umm, or I would suggest scenarios- she would suggest 
scenarios and I'd suggest ones that were realistic and then we'd talk about how I would 
manage those scenarios. Basically, that's- that’s as best as I can remember- she-1 am 
suffering a bit for it being so early on and I don't really remember that much, umm, and, my- 
ermm, comprehension of time and time passing is- is quite- well was, quite difficult. So I 
could have been in there with her for five minutes, I could have been in there for two and a 
half hours, which I think is more- more likely.
H: Right, yeah, ok. How did you find the structure of the Phase 2 programme just generally? 
Things like the method of contact with [name of therapist], the things that you would talk 
about in the sessions?
L: For me, it was very suited because... it gave me as much opportunity to engage, as I 
wanted. Umm, and I wouldn't react well to being told to think about myself unless I wanted 
to think about myself. Umm, I have to choose to think about myself. Umm, generally, let 
alone with a head injury then there is- there’s lots of cause to think about myself so, umm, I 
have to-1 have to choose to do that otherwise I just-1 will disengage. And my- this happened 
a lot early on with my, umm, injury I just wouldn't engage with the Medical Officer, with the 
doctor. I'd just- don't want to think about it it's too hard to think about. Too hard for me to go 
there, so umm, the way that it was done here meant that, I could make that choice to do it so 
I could choose to ring [name of therapist] or she would ring me, and she'd say 'oh I'll ring 
you again you know, another time there's- there's less pressure' so, for me, that really 
worked. I don't know if that would work for everybody, but for me that- that worked well in 
that, umm, it wasn't having to, report at this date and do this by this stage, and- and things 
like that so umm, it was tailored more to how I wanted to play it. I think. [Laughs],
H: Was there anything that you found that perhaps didn't work quite so well about the 
programme?
L: Umm [longpause], I guess being able to do the- the sort of questionnaires, again later on, 
to see if anything had changed, would have worked. It would have been quite useful but
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maybe different sort of questionnaires as well, because otherwise you remember your first, 
response- similar but different questionnaires where you could, measure progress in the same 
way that it was measured to start with.
H: Yeah. That questionnaire - the one that you're mentioning -  the one with all of your 
symptoms on it - how did you find that to complete?
L: There were... lots of things that I felt, rang quite true. And there were lots of things that 
were- were a little bit extreme! [Laughs] I thought 'whoa, that's not me' and 'should I be on 
this programme, am I the kind of person that it's aimed at?' So umm they- there was a big left 
and right of arc, in it, umm which is. I-1 guess because they're tiying to narrow down where 
you are. Umm... I guess it could be narrower? I-1 don't know. Umm, I- but there's lots of 
things there that rang - for me - very true.
H: And the things that were ringing true for you, did you find that useful, to be able to 
complete the questionnaire and then say-
L: The process of doing the questionnaire is very useful because it makes you think about it. 
Umm, because you perhaps don't recognise those things unless it's, umm, written in front of 
you and umm and, with a... sort of, a, err, question without any suggested answers won't 
make you think of those, where that's why I think a, sort of multiple choice, it's really really 
good because, there are things that you may not have considered, but actually are relevant, 
umm so suggested answers really work well, especially when your brain isn't really thinking. 
In the sort of logical, and cohesive manner.
H: Yeah. Ok.
L: You need suggestions.
H: Prompting, yeah.
L: Yes, you definitely need prompting.
H: Yeah, ok. So what's life been like for you since you finished the programme, in terms of 
the symptoms that you were experiencing before?
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L: As I was sort of saying there, I now don't consider them symptoms; I consider them 
[Louise]. If that makes sense- this is, now who I am. Umm, and, you ha- eveiybody has 
coping mechanisms or behaviours, that they have to work with the world so- so they are part 
of, how I- how I deal with the world I find it very difficult now to differentiate between what 
is a symptom and what is just me. Umm, but I could just consider it me now. Umm, yeah. So 
I'm a lot more organised, and I can write things down, bu- I'm more organised because I 
write things down because I can't rely on my memory. Umm, so that's- that's beneficial 
[laughs] in lots of ways! And it means other people can understand it a lot better as well, so 
it's good.
H: So you're still having some issues with your memory?
L: Yes. But at some stage I don't know whether that's just age as well. Coz that's going to 
come in at some, umm, some place but umm, yeah I still have issues with my memory, like I 
said before the time passing thing, is really difficult for me to understand, or- and 
contemplate so, I think about a holiday I went on. It would be difficult to think was that three 
years ago or was that three months ago? If I'm looking into- if I'm thinking about the past. 
Umm, but I'm getting more practiced at that because I can put things in my head in order, to 
sort of cope with it. Umm but a lot of these things that I will do now, if I recognise it are... 
you- you come up with coping strategies yourself so I'm-1 sort of learnt to think of coping 
strategies, through the suggestions perhaps that I was given here [MTBI clinic] I've learnt to 
think about how I can address things, and actually I've learnt to think, it is normal to do 
something to address these things, rather than throwing your hands up in the air and going 'I 
can't do it'. Although I sometimes do that when I'm feeling grumpy [laughs].
H: [Laughs] I think everybody else probably does that as well! How,did you find taking 
those coping strategies that you would perhaps discuss in the sessions and then, translating 
those into your normal daily routine?
L: Err, well, because in the sessions we talked about how it would be translated into the daily 
routine, umm, it was fairly easy to do. Umm... but sometimes they, I didn't need them for 
very long, at all, it was fine, umm, but, other times they now- it's not part of my daily routine 
it's just part of my life. That's how I do it- that's how I address things. So, it's difficult as I 
said to, differentiate a symptom, from me.
H: You were saying that you now see it as part of you - you've changed I guess to try and 
accommodate some of the issues that you've been facing?
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L: Yeah.
H: If I asked you to describe yourself as a person, what you say to me? Now.
L: I can be quite forthright. Umm... and I-1 don't necessarily hold back, I have no choice I 
can't hold back, you know. Umm, I can be err yeah quite forthright and umm, cutting with 
people but, that is, not just a combination of- of the head injury, but also a combination of 
life experience. Having been in the military for that long, you- you sort of umm, don't 
necessarily have the patience that you may once have had, s- umm with people-1- I'm quite 
patient but, not necessarily with, umm, with people if I don't think they're going the right 
way but maybe this is me being the instructor as well. Umm... I don't really know how to 
describe myself, I don’t really want to describe myself it's horrible! [Laughs].
H: Ok.
L: Mmm [longpause]. Yeah I guess forthright is... the only word I'm thinking of here.
H: Ok. How do you think that differs, if at all, to how you would have described yourself as 
a person before your head injury?
L: I think it differs quite a lot.
H; Yeah?
L: Yeah. Umm, one of the things that I've had to leam to deal with is the fact that, my 
disinhibition at first meant that I couldn’t hide my feelings, coz I think my students... it's 
certainly a fact that all my students are absolutely petrified of me-
H: Really?
L: I know! Umm, which is really quite shocking especially thinking of myself perhaps before 
but because. I, wear what I'm thinking on my face. Umm, and they... they see that. Umm, so. 
I'm forthright not just in what I say necessarily but how I- how I am. Umm, perhaps I 
wouldn't have been so quick before to jump to those conclusions, or allow people to see me 
jumping to those conclusions I might have been better at hiding it, umm. I've seen the benefit 
of not hiding it now, umm... and I've chosen to keep that I suppose. I could, umm, try and
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hide it and umm, not be so forthright by just not saying anything, but umm I've chosen not 
to.
H: Yeah, ok. You said that when you were in hospital you started to realise that you were 
repeating yourself and things like that-
L: Only because people told me that, I wouldn't have known otherwise! [Laughs].
H: Did other people around you start to notice a change in- in you, in your personality as a 
result of your head injury do you think?
L: They were very tolerant of me. Very tolerant of me, to start with, and a little bit not sure, a 
bit careful. Umm... I think, my umm disinhibition was noticed, so they, yeah, very much 
noticed that I, said what I thought. Which was, a little bit of a change from before coz I- 
whilst I've always been an extrovert, it wasn't necessarily as- as obvious. Umm, so- but I 
thought-1 thought a bit more in an extroverted manner, a little bit like I'm doing right now. 
So, umm, I think they-1 think they probably noticed that. I think they noticed, umm, how 
random I was. Very random. The fact that they couldn't keep me in one conversation? If I 
thought about something else that wasn't linked to that conversation it would go completely 
off track- the whole conversation, because I couldn't think and not speak about it. So umm, 
they noticed that a lot, and had to deal with very random conversations which- and 
sometimes I'll do it now. If I'm thinking about something I'll say 'oh and this' and they'll 
suddenly go [pulls a face] 'right where did that- where did that come from?' Yeah. And I 
know that I-1 still do sometimes do it, I still sometimes do that, but umm it was far, far 
worse then. Umm personality wise... I think probably that I was less patient? But a lot of that 
is also to do, umm, with perhaps the trauma that I went through earlier on that year, which 
also would have affected how I was in the world. Umm, le- less patient with the world. So, 
umm, at some stage it's difficult to err, differentiate between where- what happens when you 
have a, trauma like losing your husband, and where you hit your head, where- where are 
those differences coming from? Coz umm, I was- even in that sort of six months before 
hitting my head, quite random, for other reasons.
H: Yeah, yeah.
L: It's one of those-
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[Room lights go out].
H; The lights are on a timer! There we go. What about at work? You mentioned that you had 
quite a cognitively demanding job. How was that, going back to work?
L: I found it a lot more difficult to, put all my ideas in one place and then sort them out. 
Essentially is how I think about it. So, umm, I found that writing them down, helped me do 
that. Umm, I'm not just a visual learner I'm also kinesthetic? Is that right? So, umm, I found 
that out about myself essentially, because I had to do more with the information to process it. 
Umm, it has some benefits in that by doing all that with the information to process it, I could 
explain to other people how I'd got to that, err how I'd done that analysis and got to that 
conclusion. So umm, it's subsequently been quite beneficial to the work that I've done. I'm 
not sure if, by progressing in the work, and doing more sort of deep thought analysis in my 
career, I would have done that anyway, or had to do that, umm, but, as a result of having had 
a brain injury and thinking about coping strategies, I have done it. Umm, and. I'm quite 
happy that I've done it and continue to do so. Umm, but yeah it- people have to be quite 
patient with me because I would forget things, my- the PA that I worked with had to remind 
me quite a lot: 'Err you said you'd do this half an hour ago', 'oh yeah have you done that', 'oh 
yeah' and umm if I don't write it down I can't do it but that's- the same would happen now if I 
get a text saying 'oh will you do this?' I'll reply 'yes I will', and then you realise when I look 
at the text later on the day: 'Ahh no, I forgot to do that!' So umm, I still have to write things 
down to be able to remember them. Umm, but. I'm more likely to remember it now, whereas 
before - nothing. And sometimes I'd sit there and go 'no', not- no- not even a slight bit of 
recognition of remembering saying that or doing that. Which is a problem.
H: So would you say that there was a good support network for you at work then?
L: I did, but I was also very, very challenged going into a ridiculous job. Umm, they were 
very understanding that I could. I-1 had to leave work at 5:30 because I couldn't drive, as 
soon as I was able to drive I didn't leave work until 7:30, 8. So, umm, my not being able to 
drive probably helped me a lot, because otherwise I would have been expected to stay and do 
those sorts of hours. Umm, they made allowances for me, my-1 know my boss would have 
sacked me if he wasn't happy with it, because he has subsequently sacked three people since 
I left, he wasn't getting what he wanted so he sacks people and gets another one. So umm, 
that-1 think that was beneficial for me, because, I don't like to think that people are just 
putting up with me because 'oh you know, she's got an injury'. 'We'll just leave it at that, feel
341
sorry for her'. Umm, if I wasn't performing. I-1 felt that if I wasn't performing I would be 
told. Which to me, is a really good support network.
H: Yeah. Do you think that he understood a mild traumatic brain injury?
L: Umm [longpause] no, I think he was just-1 just brought so much tragedy [laughs] to 
work with me that he just sort of went 'yeah have what you want'. I wouldn't necessarily say 
that he knew that, umm he did know sometimes when I was a little umm, forthright, 
disinhibited, and told the one star what I thought, he sort of- he'd sit there and go 'right... ok', 
but he didn't ever snap back at me or have a go at me for it, because it was genuine- genuine 
from me and he could see that, so umm, so that's ok that- umm but, I don't think he thought 
about my brain injury. Did-1 did see him a few months ago and he said 'how's your memory 
going?' coz I'd forgotten something, I was like 'thanks!' So he was always aware that it was 
there. Umm, and, he... err would allow me use the excuse of'oh I didn't remember' until one 
day I turned round to him and said 'right Sir, my memoiy is no longer an excuse. I've decided 
this is it. The end of my memory being an excuse, don't let it be'. And he- and he didn't, so 
that's fine.
H: Ok.
L: He- yeah so he- yeah no so going back on that the fact that I had that conversation with 
him suggests that umm, you know thinking back I did used to say 'oh sorry I forgot' and he 
didn't have a go at me. Well actually he used to have a go at me quite a lot but [laughs] he 
didn't necessarily have a go at me - it was a valid reason for forgetting something, umm but 
I- the day that I sort of turned round and said 'it's no longer a valid reason, I need to have 
these coping strategies sorted out, I need to work on the same- be working on the same 
playing field as everybody else, otherwise it's not fair', umm then that was fine. And umm, 
he play- he played that game for me so that's good.
H: Would you say that you still think about your MTBI now?
L: Yes.
H: Ok. In what ways?
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L: Umm, because sometimes I find myself saying things perhaps before I've thought about it. 
Umm, on the odd occasion when I'm instructing, things come out in not as a succinct and 
concise manner, as perhaps they should for the students, so I sort of go 'stop, ok, this is what 
I was saying' and that's fine, umm they- they don't get a... poorer service as a result, it just 
means I paraphrase it and, umm, break it down again for them and then- and then question 
them to check that they've understood my random thoughts that have happened just there and 
then so, that will come up a few times but. I'm aware of it. Umm... yeah that's probably it, it's 
probably my disinhibition and being a bit forthright is the only things that I'm perhaps aware 
of. Perhaps the time thing, not really being able to think about when I last did something, 
how- how that relates to me or how- how relative time is, umm... think- think that's 
probably- probably it.
H: Ok. So how would you cope with those on a daily basis?
L: The time, I think about things in the order that I've done it. So I think: 'Ok so that 
happened then, and this happened then this happened then and this happened then so actually 
it was quite a long time ago', or, ‘it wasn't that long ago’, so I-1 think about things and try 
and put things in a timeline, to- to make it relative to me. Umm and, if I hear myself 
rambling, I will try and paraphrase it. And I always- I'm always going on at one of my 
students to gist the information that they're trying to portray, and- I'm always timing them for 
their briefs, and always trying to make them say things in a bottom line up front, and also in 
a succinct and concise manner, so, I am learning, because I'm telling them to do it- I've got to 
do it as well. So umm, as a result- perhaps that's what makes me more aware of it as well, 
because I'm instructing, teaching, umm and I need to - demonstrate that skill.
H: Yeah, ok. So if I asked you to explain to me or describe to me what the term 'mild 
traumatic brain injury' means to you, what would you say?
L: [Longpause]. To me, an adjustment in the way that I think.
H: Ok... anything else?
L: [Longpause]. Learning quite a lot about the brain, and how people think, and how- 
especially how I think. Umm... and also how people perceive you. I have to think a lot more 
about that and perhaps you don't before. So you're more aware, of behaviour, because you
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have to think about it. Yours and other people's. Yeah, think that's it yeah. Better 
understanding.
H: So just to kind of finish off then I guess, do you have any other thoughts or comments 
that you'd like to share, either about your MTBI or about the Phase 2 programme?
L: Mmm... just that I thought it was very good- umm... for one main reason, in that it makes 
me think about me. And, if it makes me think about me, it's achieving something, by 
whatever means that it does it. Umm, but I found it very beneficial.
H: Ok, thank you.
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Appendix N: Summary of themes, subthemes and codes
Study 2: Experiences of Mild Traumatic Brain Injury
Themes Sub-themes Codes
Injury event and recognition Individual stories of trauma Mechanism of injury
Symptom onset and impairment 
evaluation
Sense of change
Pervasive nature of an invisible Wider implications of a 
injury ‘shared’ injury
Professional responses to an 
invisible injury
Career-related impacts and 
attitude to military
The idiosyncratic recovery Coping in the face of adversity
Recovery expectations: Self and 
others
An evolving management 
process
An injury internalised
Blasé response to injury 
LOC/confusion/PTA 
Initial memories 
Physical state 
Medical assistance 
Initial symptom experience 
Confusion over symptoms 
Gaining awareness 
Recognising limitations 
Initial concern 
Getting on with it 
Assessment of impairment 
Graded return to work 
Complicating factors 
Medical investigations 
Personality change 
Observations of others 
Comparison with pre-injury self 
Reduced control over emotional 
reactions
Understanding through analogy 
Initial response of others 
Impact on relationships 
Role of close others 
Struggle for independence 
Expectation vs. impression of 
military medical response 
Feelings of isolation 
Workplace support 
Stigma of brain injury 
Lack of understanding 
Career progression 
Medical discharge 
Uncertainty over future 
Initial coping strategies 
Individual coping strategies 
Focus on other injuries 
Internal locus of control 
Compensatory strategies 
Preconceptions of recovery 
Recovery is ongoing 
Further improvements 
Expectations of others 
Markers for improvement 
Persistent symptoms 
Role of context
Awareness of symptom triggers 
Acceptance of current state 
Accommodating the injury 
Identity shift 
Finding the benefits 
Individualised summaries of 
MTBI
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Study 3: Experiences of the Phase 2 intervention
Themes Sub-themes Codes
Intervention design and delivery Symptom management as the
primary focus
A need for flexibility
Distance support
Humanistic processes Patient-centred care
Reflections and evaluation
The importance of 
communication
Developing insight and 
broadening perspective
Post-intervention outcomes
Strategies for managing 
symptoms
Importance of routine 
Value of relaxation training 
Flexible rather than prescriptive 
treatment approach 
Barriers to effective strategy 
uptake
Finding what works/trial and 
error
Benefits of telephone contact 
Limitations of telephone contact 
Benefits of web-based FSC 
Limitations of web-based FSC 
Objective vs. Subjective 
measure of progress 
Active vs. Passive approach 
Role of therapist 
Learning process for therapist 
and patient
Perceived tailored measures 
Accessibility of support 
Multi-disciplinary support 
network
Communication part of 
recovery process 
Shared experiences/not alone 
Non-disclosure as barrier to 
care
Learning to talk 
Greater understanding of MTBI 
Increased awareness of the role 
of thoughts/behaviours 
Knowledge is power 
Different outlook 
Post traumatic growth 
Positive feedback 
Individual gains/benefits 
Relative successes 
Life after treatment
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Appendix O: MoDREC Ethics Approval Study 4 and Study 5
Ministry of Defence 
Research Ethics Committee
MOD Research Ethics Committee 
(Personnel, Protection and Effectiveness)
From the Chairman 
Professor Allister Vale 
National Poisons Information Service (Birmingham Unit), 
City Hospital, Birmingham B18 7QH
Telephone: 0121 507 4123 
e-maii:al!istervaie@npis.org
Helen Brunger MSc
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Our Reference: Protocol 275/PPE/11 
Date: 1st November 2011
Dear Ms Brunger,
I am delighted to be in a position to confirm that MODREC has approved 
Protocol 275/PPE/11, an amalgamation of the previous protocols 275 and 
276, which incorporates those further changes agreed between us in the letter 
of the 17th October 2011. The attached protocol which you kindly sent me is 
the one approved.
I wish you and your colleagues a successful study and we look forward to 
receiving in due course a brief summary of the results so that these can be 
filed in accordance with the arrangements under which MODREC (PPE) 
operates.
With kindest regards.
L<j V o J -J L
Allister Vale WID FRCP FRCRE FRCPG FFOM FAACT FBTS Hon FRCPSG
Co Marie Jones, Dr Paul Rice, Dr John Scadding, Professor David Jones
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Appendix P: University of Surrey Ethics Approval Study 4 and Study 5
UNIVERSITY O Fm SURREY
Ethics Committee
Miss Helen Brunger
Psychology
FANS
18 N ovem ber 2011
Dear Miss Brunger
An ev a lu a tio n  o f th e  e ffec tiveness o f a mild tra u m a tic  b ra in  injury re h a b ilita tio n  
p ro g ram m e (Phase 2) fo r  en h an c in g  p a tie n ts ' ab ilitie s  to  b o th  stress m a n a g e  an d  
b e n e fit find  In re la tio n  to  th e ir  b ra in  injury EC/2011/132/FAHS
On behalf of th e  Ethics Com m ittee, I am pleased to  confirm a favourable ethical 
opinion fo r th e  above research on th e  basis described in th e  subm itted  protocol and 
supporting  docum entation .
Date of confirm ation of ethical opinion: 18 Novem ber 2011.
The list of docum ents review ed and approved by th e  C om m ittee under its Fast Track 
p rocedure is as follows:-
D ocum ent
MoD REC confirm ation of approval for th e  project
MoD REC application form  -  Summary & Detailed Research Protocol
Appdx A: Public Speaking Paradigm
Appdx B: Speilberger State-Trait Anxiety Inventory
Appdx C: Example Visual analogue Scale (Stress)
Appdx D: Example Visual A nalogue Scale (Anxiety)
Appdx E: Positive and N egative Affect Scale
Appdx F: Benefit Finding Scale
Appdx G: Participant Inform ation Sheet (Experimental Group)
Appdx H: Participant Inform ation Sheet (Control Group)
Appdx I: Consent Form For Participants in Research Studies
Appdx J: A rrangem ents fo r The Paym ent Of No-Fault Com pensation To Research 
Participants_________________________________________________________________________
Appdx K: Reference List
Appdx L: CV
Appdx M: CV
CRB
This opinion is given on th e  understand ing  th a t you will comply w ith th e  University's 
Ethical Guidelines for Teaching and Research, and w ith th e  conditions set o u t below.
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• C onfidentiality - this is addressed  in th e  first study PIS (in 'w h a t does it involve 
fo r you' section) b u t no t in th e  PIS fo r this study. Recom m end th a t  a s ta tem en t 
regard ing  confidentiality, similar to  th a t in th e  p a tien t experience study, is 
inserted  here as issues may em erge  during th e  role-playing exercise.
The C om m ittee should be notified  of any am endm ents to  th e  protocol, any adverse 
reactions suffered  by research participants, and if th e  study is te rm ina ted  earlier th an  
expected, w ith  reasons.
I w ould  be g ratefu l if you w ould confirm, in w riting, your acceptance o f th e  conditions 
above.
You are  asked to  n o te  th a t  a fu r th e r submission to  th e  Ethics C om m ittee will be 
required  in th e  even t th a t  th e  study is n o t com pleted  w ith in  five years of th e  above 
date .
Please inform  me w hen  th e  research has been  com pleted .
Yours sincerely
Glenn M oulton (Mr)
Secretary, University Ethics C om m ittee 
Registry
cc: Professor S Williamson, Chairman, Ethics C om m ittee
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Appendix Q: Information Sheet for Phase 2 Intervention Participants Study 4
and Study 5
UNIVERSITY OF
SURREY
INVITATION
We would like to invite you to participate in a research project that is being undertaken by 
Helen Brunger and Professor Jane Ogden from the University of Surrey. The project consists 
of two studies, each looking at a different aspect of the Phase 2 programme. One study looks 
at how military personnel who have sustained a mild traumatic brain injury (mTBI) respond 
to stressful situations, both before and after receiving the Phase 2 intervention here at DMRC 
Headley Court. The other looks at how these same military personnel process information, 
again both before and after receiving the Phase 2 intervention.
The research involves taking part in both of these studies. For one study you will be asked to 
complete a short role-playing exercise, as well as a set of questionnaires - both on your next 
visit to the mTBI clinic and again after approximately 12 weeks of treatment. This particular 
study also involves having your heart rate, blood pressure and skin response measurements 
taken. For the other study, you will be asked to complete a computer-based selective 
attention task in addition to some further questionnaires. Again, you will be asked to do this 
both on your next visit to the mTBI clinic and once more following a 12 week review.
This form asks if you are willing to participate in this research project. You will not be 
identifiable from the data collected. Your anonymity will be protected at all times. You 
can read more about it below.
What am I being asked to do?
To consent to participation in two research studies; one on stress responses and one on 
selective attention. Any data relating to you will remain completely confrdential.
You should only take part if you want to - choosing not to take part in this research will not 
result in any consequences for your treatment here at the mTBI clinic or elsewhere at DMRC 
Headley Court.
Before you make a decision, please read this information about why the research is being 
done and what you can expect if you do decide to take part. Please discuss it with others if 
you wish. Please ask if there is anything that is not clear or if you would like more 
information. You will find contact details for the Principal Investigator (Helen Brunger) at 
the end of this sheet.
Why are we doing this research?
The mild traumatic brain injury (mTBI) programme is a relatively new service for military 
men and women. We want to see which aspects of the programme make the biggest 
difference to the patients. To find out, we want to look at how people respond to stressful 
situations and how people process information, both before and after receiving treatment.
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The results of these studies will help to create as efficient and effective a treatment 
programme as is possible.
What will it involve for me?
The order in which you complete the tasks relating to each study will be randomly decided 
before your next visit to the mTBI clinic, which is when you will do them for the first time. 
For the study on stress responses you will initially be asked to fill in three short 
questionnaires. You will then be asked to complete a short role-playing exercise, which will 
be video recorded. You will then be asked to fill in two further questionnaires. Finally, after 
a short rest break, you will be asked to fill in two final questionnaires. Your heart rate, blood 
pressure and skin response measurements will also be taken at various points throughout the 
study. Helen Brunger (who will be running the study) will watch the video tape of your role- 
playing exercise back with you after you have completed the two studies for the second time. 
The tape will then be destroyed. Nobody else besides Helen Brunger will see this video tape. 
You will be asked to repeat this process when you have been on the programme for 
approximately 12 weeks.
For the study on selective attention you will firstly be asked to fill in two short 
questionnaires. You will then be asked to complete a computer-based selective attention 
task. A full set of instructions on how to complete the task will be given to you before you 
begin. After the task is finished, you will be asked to fill in one further questionnaire. Again, 
you will be asked to repeat this process when you have been on the programme for 
approximately 12 weeks.
Please note that no staff member at DMRC Headley Court will have access to any records 
resulting from your participation in these studies.
Is there any anticipated risk?
You can withdraw from this research project at any time, without consequence, and without 
giving reason. Not agreeing to participate or choosing to withdraw your participation will not 
result in any consequences for your treatment here at the mTBI clinic or elsewhere at DMRC 
Headley Court.
The recording of your heart rate, blood pressure and skin response measurements does not 
involve the use of any invasive procedures. You should, however, be aware that you may 
experience some stress as a result of participation in this research project. You should also be 
aware that one of the questionnaires asks you to think about your mTBI and the effect that it 
has had on different aspects of your life, which may be upsetting for you. If you have any 
concerns about participation in this research project at any time, you should seek immediate 
advice from the Independent Medical Officer.
The Independent Medical Officer will be contactable from within DMRC Headley Court.
His function is to act independently of the research team to ensure your safety and well­
being. He may withdraw your participation from the research at your request and at any time, 
or if he decides that it is not in your best interests to be a part of this research. You may also 
consult with him at any time.
How will this information be used?
It is the intention of Helen Brunger to write up this research as part of her PhD degree. It is 
also possible that the research will be published and/or presented at meetings with the aim of 
benefiting others. You will remain completely anonymous and not identifiable from the data.
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If any information can be specifically identified with you for whatever reason, you will be 
asked for your permission in writing before it can be written-up or published. You have a 
right to obtain copies of any papers published, or presented, on request to Helen Brunger. All 
information will be subject to the current conditions of the Data Protection Act, 1998.
Other information
In the event of your suffering any adverse effects as a consequence of your participation in 
this research project, you will be eligible to apply for compensation under the MoD’s ‘No 
Fault Compensation Scheme’ (please see separate sheet for details).
This research has received a favourable ethical opinion from both the Ministry of Defence 
Research Ethics Committee and the University of Surrey Ethics Committee. This study 
complies and at all times will comply with the Declaration of Helsinki as adopted at the 52*^  ^
WMA General Assembly, Edinburgh, October 2000 and with the Additional Protocol to the 
Convention of Human Rights and Biomedicine concerning Biomedical Research,
(Strasbourg 25.1.2005).
Please ask Helen Brunger if you would like to see a full copy of the research protocol, or if 
you have any other queries in relation to the research. Contact details can be found below.
Remember: You do not have to agree to take part in this research project, nor do you 
have to agree for your information to be used for research purposes.
Name and contact details of Principal Investigator:
Helen Brunger, BSc., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Name and contact details of Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
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Appendix R: Information Sheet for Control Participants Study 4 and Study 5
UNIVERSITY OF
SURREY
INVITATION
We would like to invite you to participate in a research project that is being undertaken by 
Helen Brunger and Professor Jane Ogden from the University of Surrey. The project consists 
of two studies. One study looks at how military personnel who have sustained a mild 
traumatic brain injury (mTBI) respond to stressful situations. The other study looks at how 
these same military personnel process information.
The research involves taking part in both of these studies. For one study you will be asked to 
complete a short role-playing exercise, as well as a set of questionnaires. This study also 
involves having your heart rate, blood pressure and skin response measurements taken. For 
the other study, you will be asked to complete a computer-based selective attention task, in 
addition to some further questionnaires. You will be asked to complete both of these studies 
twice. The first time will be as soon as a convenient time can be arranged for you to come 
back in to the mTBI clinic. The second time will be in approximately 12 weeks, when you 
come back in for a routine follow-up appointment with the mTBI team.
This form asks if you are willing to participate in this research project. You will not be 
identifiable from the data collected. Your anonymity will be protected at all times. You 
can read more about it below.
What am I being asked to do?
To consent to participation in two research studies; one on stress responses and one on 
selective attention. Any data relating to you will remain completely confidential.
You should only take part if you want to - choosing not to take part in this research will not 
result in any consequences for your treatment here at DMRC Headley Court or for your 
employment status.
Before you make a decision, please read this information about why the research is being 
done and what you can expect if you do decide to take part. Please discuss it with others if 
you wish. Please ask if there is anything that is not clear or if you would like more 
information. You will find contact details for the Principal Investigator (Helen Brunger) at 
the end of this sheet.
Why are we doing this research?
The mild traumatic brain injury (mTBI) programme is a relatively new service for military 
men and women. We want to see which aspects of the programme make the biggest 
difference to the patients. The aspects that we are looking at in these studies are stress 
management and selective attention. We want to compare people on the Phase 2 programme 
to people not on the Phase 2 programme to see if the programme, rather than time, makes a
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difference to peoples’ abilities to stress manage and process information. The results of these 
studies will help to create as efficient and effective a treatment programme as is possible.
What will it involve for me?
Agreeing to take part means that as soon as a convenient time can be arranged, you will 
come back in to the mTBI clinic to complete the two studies for the first time. The order in 
which you complete the tasks relating to each study will be randomly decided before you 
come back in. For the study on stress responses, you will initially be asked to fill in three 
short questionnaires. You will then be asked to complete a short role-playing exercise, which 
will be video recorded. You will then be asked to fill in two further questionnaires. Finally, 
after a short rest break, you will be asked to fill in two final questionnaires. Your heart rate, 
blood pressure and skin response measurements will also be taken at various points 
throughout the study. Helen Brunger (who will be running the study) will watch the video 
tape of your role-playing exercise back with you after you have completed the two studies 
for the second time. The tape will then be destroyed. Nobody else besides Helen Brunger 
will see this video tape. You will be asked to repeat this process in approximately 12 weeks 
when you come back in to the clinic for a routine follow-up appointment with the mTBI 
team.
For the study on selective attention you will firstly be asked to fill in two short 
questionnaires. You will then be asked to complete a computer-based selective attention 
task. A full set of instructions on how to complete the task will be given to you before you 
begin. After the task is finished, you will be asked to fill in one further questionnaire. Again, 
you will be asked to repeat this process in approximately 12 weeks time when you come 
back in to the clinic for a routine follow-up appointment with the mTBI team.
Please note that no staff member at DMRC Headley Court will have access to any records 
resulting from your participation in these studies.
Is there any anticipated risk?
You can withdraw from this research project at any time, without consequence, and without 
giving reason. Not agreeing to participate or choosing to withdraw your participation will not 
result in any consequences for your treatment here at DMRC Headley Court or for your 
employment status.
The recording of your heart rate, blood pressure and skin response measurements does not 
involve the use of any invasive procedures. You should, however, be aware that you may 
experience some stress as a result of participation in this research project. You should also be 
aware that one of the questionnaires asks you to think about your mTBI and the effect that it 
has had on different aspects of your life, which may be upsetting for you. If you have any 
concerns about participation in this research project at any time, you should seek immediate 
advice from the Independent Medical Officer.
The Independent Medical Officer will be contactable from within DMRC Headley Court.
His function is to act independently of the research team to ensure your safety and well­
being. He may withdraw your participation from the research at your request and at any time, 
or if he decides that it is not in your best interests to be a part of this research. You may also 
consult with him at any time.
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How will this information be used?
It is the intention of Helen Brunger to write up this research as part of her PhD project. It is 
also possible that the research will be published and/or presented at meetings with the aim of 
benefiting others. You will remain completely anonymous and not identifiable fi*om the data. 
If any information can be specifically identified with you for whatever reason, you will be 
asked for your permission in writing before it can be written-up or published. You have a 
right to obtain copies of any papers published, or presented, on request to Helen Brunger. All 
information will be subject to the current conditions of the Data Protection Act, 1998.
Other information
In the event of your suffering any adverse effects as a consequence of your participation in 
this research, you will be eligible to apply for compensation under the MoD’s ‘No Fault 
Compensation Scheme’ (please see separate sheet for details).
This research has received a favourable ethical opinion from both the Ministry of Defence 
Research Ethics Committee and the University of Surrey Ethics Committee. This study 
complies and at all times will comply with the Declaration of Helsinki as adopted at the 52"^ * 
WMA General Assembly, Edinburgh, October 2000 and with the Additional Protocol to the 
Convention of Human Rights and Biomedicine concerning Biomedical Research,
(Strasbourg 25.1.2005).
Please ask Helen Brunger if you would like to see a full copy of the research protocol, or if 
you have any other queries in relation to the research. Contact details can be found below.
Remember: You do not have to agree to take part in this research project, nor do you 
have to agree for your information to be used for research purposes.
Name and contact details of Principal Investigator:
Helen Brunger, BSc., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Name and contact details of Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
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Appendix S: Consent Form Study 4 and Study 5
UNIVERSITY OF
SURREY
CONSENT FORM FOR PARTICIPANTS IN RESEARCH STUDIES (MoD)
Title of Study: An evaluation of the effectiveness of a mild traumatic brain injury 
treatment programme (Phase 2) for enhancing patients’ abilities to both stress 
manage and benefit find in relation to their brain injury.
Please indicate your agreement with each of the statements presented below by 
placing a tick in the checkboxes provided.
I I The nature, aims and risks of the research have been explained to me. I have read
and understood the Participant Information Sheet and understand what is 
expected of me. All of my questions have been answered fully and to my 
satisfaction.
I I I understand that if I decide at any time during the research that I no longer wish
to participate, I can notify the Independent Medical Officer or the researcher 
involved and have my data withdrawn from it immediately and without having to 
give reason for my withdrawal. I also understand that this will not be held 
against me in any subsequent dealings with the Ministry of Defence.
I I I consent to the processing and analysing of my personal information for the
purposes of this research. I understand that any such information will be treated 
as strictly confidential and handled in accordance with the provisions of the Data 
Protection Act, 1998.
I I I agree to volunteer as a participant for the study described in the information
sheet and give my full consent.
I I This consent is specific to the particular research described in the Participant
Information Sheet attached, and shall not be taken to imply my consent to 
participate in any subsequent experiment or deviation from that detailed there.
I I I understand that in the event of me suffering any adverse effects as a direct
result of the research detailed in the Participant Information Sheet, I or my 
dependants may enter a claim with the Ministry of Defence for compensation 
under the provisions of the no-fault compensation scheme, details of which are 
attached.
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Participant’s Statement:
I  _____________   —  agree that the research
project named above has been explained to me to my satisfaction and I agree for my 
information to be used in this research. I have read both the notes written above and 
the Participant Information Sheet, and understand what the research involves.
Signed: Date:
Researcher’s Statement:
T r n n fir m  th n t  T hnvft
carefully explained the nature, demands and any foreseeable risks (where applicable)
of the proposed research to the Participant.
Signed: Date:
AUTHORISING SIGNATURES:
The information supplied above is to the best of my knowledge and belief, accurate. I 
clearly understand my obligations and the rights of research participants, particularly 
concerning the obtainment of valid consent and protection of participant anonymity.
Signed: Date:
Potential for Future Research
It is possible that we may wish to conduct more studies in the future to help us further assess 
the effectiveness of the Phase 2 intervention. If this is the case, we may ask you if you would 
like to participate. If you think that you would like to help us some more in the future, please 
give your consent to be contacted below. You will not be obligated to help, we will simply 
contact you with the details and you can make a decision then. If you definitely do not want 
to participate in any future studies, you can leave the section below blank.
agree to be contacted in the
future about potentially participating in any new studies as related to this research 
project.
Name:
Address:
Telephone:
Email:
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Name and contact details of Principal Investigator:
Helen Brunger, BSc., MSc.
Department of Psychology
Faculty of Arts and Human Sciences
University of Surrey
Guildford
Surrey
GU2 7XH
Tel: +44 (0) 1483 686899 
Email: h.brunger@surrey.ac.uk
Name and contact details of Independent Medical Officer:
Col John Etherington
DMRC Headley Court
Headley
Surrey
KT18 6JW
Tel: +44 (0) 1372 378271 X7018
358
Appendix T: Benefit Finding Scale (Tomich & Helgeson, 2004)
MTBI patients sometimes feel that having MTBI makes contributions to their lives, as well 
as causing problems. Indicate how much you agree with the following, using these response 
options:
l=Not at all
2 = A little
3 = Moderately
4 = Quite a bit
5 = Extremely
Having had mild traumatic brain injury...
1. has showed me that all people need to be loved.
2. has made me more sensitive to family issues.
3. has led me to be more accepting of things.
4. has taught me that everyone has a purpose in life.
5. has expanded my social contact with others who have a mild traumatic brain injury
6. has confirmed my faith in God.
7. has led me to have a larger circle of friends.
8. has made us more in charge of ourselves as a family.
9. has encouraged me to attend religious services more frequently.
10. has made me more aware and concerned for the future of humankind
11. has taught me how to adjust to things I cannot change.
12. has given my family a sense of continuity, a sense of history.
13. has led me to meet people who have become some of my best friends.
14. has made me a more responsible person.
15. has made me realize the importance of planning for my family’s future
16. has given my life better structure.
17. has brought my family closer together.
18. has made me more productive.
19. has helped me take things as they come.
20. has made me more realistic about my job.
21. has helped me to budget my time better.
22. has made me more grateful for each day.
23. has taught me to be patient.
24. has put me on common ground with others who have had a mild traumatic brain injury
25. has taught me to control my temper.
26. has renewed my interest in participating in different activities.
27. has given me a new perspective on my job.
28. has inspired me to improve my job skills.
29. has been an advantage to my career.
30. has led me to cope better with stress and problems.
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Appendix V: Example Visual Analogue Scale (Stress)
Please plaee a mark on the scale below to indicate how stressed you are feeling
RIGHT NOW.
Not at all stressed Extremely stressed
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Appendix W: Positive and Negative Affect Schedule (PANAS; Watson, Clark, &
Tellegan, 1988)
This scale consists of a number of words that describe different feelings and 
emotions. Read each item and then mark the appropriate answer in the space next to 
that word. Indicate to what extent you feel this way right now, that is, at the 
present moment. Use the following scale to record your answers.
1
very slightly 
or not at all
2
a little moderately quite a bit extremely
interested
distressed
excited
upset
strong
guilty
seared
hostile
enthusiastic
proud
irritable
alert
ashamed
inspired
nervous
determined
attentive
jittery
active
afraid
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Appendix X: Self-Evaluation Questionnaire (Y-6 Item; Marteau & Bekker,
1992)
Name Date
A number of statements whieh people have used to describe themselves are given 
below. Read each statement and then circle the most appropriate number to the right 
of the statement to indicate how you feel right now, at this moment. There are no 
right or wrong answers. Do not spend too much time on any one statement but give 
the answer which seems to describe your present feelings best.
Not at all Somewhat Moderately Very much
1 .1 feel calm.....
2 .1 am tense ....
3 .1 feel upset...
4 .1 am relaxed.,
5 .1 feel content
6 .1 am worried.
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Appendix Y: Example Visual Analogue Scale (Anxiety)
Please plaee a mark on the scale below to indicate how anxious you are feeling
RIGHT NOW.
Not at all anxious Extremely anxious
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Appendix Z: Scenarios for Public Speaking Task
Scenario A:
I would like you to imagine that you have been given a direct order by a senior 
officer. Instead of acting upon this order, you have chosen to directly disobey it; 
failing to recognise the proper authority of your superior. Not only this, but you have 
shown further disrespect through the use of inappropriate language. You are now 
facing disciplinary action for insubordination. I would like you to spend two minutes 
preparing a speech in your defence, outlining the reasons for your failure to submit to 
authority. This speech should last for three minutes. When the preparation time is 
over, you will be asked to present this speech in front of the experimenter, who will 
video record it. You are not permitted to make any written notes. You may begin 
now.
Scenario B:
I would like you to imagine yourself as a young military person who has recently 
joined the armed forces. You have been finding it hard to adjust to the military way 
of life and so a few weeks ago you went AWOL. Although you have since returned 
voluntarily, you have still been found to be in breach of the Queen’s Regulations. I 
would like you to spend two minutes preparing a speech in your defence, outlining 
the reasons for why you have been finding it so hard to adjust, and why you decided 
to go AWOL. This speech should last for three minutes. When the preparation time 
is over, will be asked to present this speech in front of the experimenter, who will 
video record it. You are not permitted to make any written notes. You may begin 
now.
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